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pickup. PTT switch should be SPDT type which shorts out the microphone in 
the receive mode. 


KEY - For CW operation, connect a straight key, bug or electronic keyer to this 
jack. Electronic keyers should preferably be of the reed relay type since 
a low resistance is required on the KEY line for proper transmitter keying. 

FRONT PANEL CONTROLS 

INITIAL CONTROL SETTINGS - CW or SSB 


1.) Select desired band with BAND switch. If working ten meters, select 
desired 500 kHz segment. 


2.) Tune dial to frequency of operation. 

3.) Set ALC control fully clockwise. 

4.) Push POWER knob located on AF control in. 

5.) Rotate MODE switch to LOCK position. 

6.) Rotate DRIVE control until ALC light glows. 

7.) Observe SWR reading on meter. For efficient operation SWR should be 
less than 3 to l. If it isn't, make alteration to antenna system to 
reduce SWR. 

8.) Switch MODE switch to desired mode -- SSB or CW. For CW operation, 
the setting of the DRIVE control in the LOCK mode, step 6 above, is 
correct setting. In SSB, DRIVE control setting should be readjusted 


so that the ALC indicator just lights on voice peaks. 


9.) Peak RESONATE control for maximum receiver sensitivity. 


SPECIFICATIONS 


GENERAL 


FREQUENCY COVERAGE- 3.5 to 4.0, 7.0 to 7.5, 14.0 to 1a onee On CO 2 Leo, 
28.0 to 28.5, 28.5 to 29.0, 29.0 to 29.5, 29.5 to 30.0 MHz. (Crystals 
not supplied for last two segments.) 


VFO FREQUENCY STABILITY - Less than 15 Hz change per degree Fahrenheit, 
averaged over a 40° change from 70° to 110°, after 30 minute warmup. 


Less than 10 Hz change from 105 to 125 VAC line voltage, when using a 
TEN-TEC Power Supply. 


TUNING RATE - Approximately 25 kHz per revolution of the main tuning knob. 


POWER REQUIREMENTS - 12 to 14 VDC regulated to 5% or better. 500 mA re- 
ceive; 1-1/2 A standby transmit; 18 A Maximum transmit. 


SEMICONDUCTORS - 47 transistors, 33 diodes, 11 ICs. 
PC BOARDS - 10 plug-in types, 5 integral. 
CONSTRUCTION - Rigid aluminum chassis and sub panels. Aluminum case. 


Cycolac side panels. Etched aluminum front panel, black-textured top 
and sides. 


DIMENSIONS - HWD 4-1/2" x 13-5/8" x L3. 


NET WEIGHT - 12 lbs. 


SECTION I 
INTRODUCTION 


TRITON IV is a medium power transceiver employing the latest techniques 
in solid state technology. Unique balun type transformers couple each rf 
stage insuring efficient energy transfer without the need to resonate or tune. 
Individual low pass output filters for each band reduce transmitted harmonic 
and TVI components to a low value. 


The TRITON is extremely versatile. Although essentially a fixed station, 
it is equally at home when used mobile or portable. It operates from 12-14 
volts DC or from 115/230 voits AC with an external power supply. 


As you become more familiar with the operation of your TRITON you will 
value the built-in operating conveniences more and more. "Tune-O-Matic” 
band changing completely eiiminates transmitter tune-up. The panel meter 
automatically switches from an "S" meter to an SWR meter when transmitting. 
The normal sideband is selected, whether it be upper or lower, according to 
the band in use. Indicator light emitting diodes (LEDs) are provided for 
offset tuning (OT) and automatic levei control (ALC), and the crystal cali- 
brator is pulsed for easy identification. These are just a few of the many 
features you will enjoy. Ail in all, the TRITON is designed for active, 
serious amateurs. 


CONDENSED OPERATING INSTRUCTIONS 


The following instructions will enable the operator to quickly place the 
TRITON in operation. For a more detailed description of the controls and 
their functions, refer to»sSECTION sii: 


REAR APRON CONNECTIONS 


POWER - Use a 12 to 14 VDC power source capable of delivering 18 amperes, well 
regulated. When powering the TRITON from either TEN-TEC Model 252G or 
262G power pack, interconnect units with the cable supplied. When other 
supplies or a battery are used, pin connections to the power socket are: 


Pins 1 & 2 — Power Switch; Pins 3 & 4 - Negative 12-14 volts (GND); 
Pins 5 & 6 - Positive 12-14 volts. Use. both pins for minimum contact 
resistance, and 12 or 14 guage wire. 


Power Switch contacts, pins 1 & 2, should not be used to switch 12-14 
volts DC directly, due to switch contact ratings and voltage drop across 
the switch. If it is desired to switch power on and off from the front 
of the TRITON, use these pins to switch the primary AC voltage in cases 
where an’ AC power pack is used, or to actuate an intermediate relay with 
sufficient current handling contacts in 12-14 VDC installations. 


ANTENNA - Connect a 50 to 75 ohm, unbalanced resonant antenna such as a beam, 
Dipole or vertical. Balanced antennas and those with higher impedances 
should be matched with an antenna tuner or similar network. 


T/R-REC SWITCH ~- For normal transceiver operation, position this switch in 
the T/R mode. If an external amplifier or a separate receiving antenna 
is to be used, refer to the detailed instructions in SECTION Il. 


MIC - For SSB operation, plug a high impedance dynamic, ceramic or crystal 
microphone into this jack. Transistor amplified microphones can be 
used also, providing output level is adjusted to a low enough value so 
as not to overload the microphone channel. 


Use standard 1/4" stereo type phone plug -- tip to PTT switch; band to 
microphone signal; barrel to ground. Use shielded cable to prevent rf 
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SECTION II 


DETAILED OPERATING INSTRUCTIONS 
REAR PANEL CONNECTIONS 


POWER SUPPLY 


TRITON IV requires a supply of 12 to 14 VDC capable of supplying 18 amperes, 
negative ground. It may be operated with any mobile installation having a 12 
volt battery, or powered from an AC supply, such as TEN-TEC Models 252G or 262G. 


For optimum mobile performance it is recommended that a separate cable of 
at least 12 guage conductors be run directly from the battery to the TRITON. 


For fixed station installation, cable length from power supply to TRITON 
should be as short as possible, and again, made from 12 guage or larger wire. 
The chassis should be strapped to a good earth ground system as should all other 
equipment, both as a personal hazard precaution and for optimum performance. 


A power switch is located on the AF control and is wired only to pins 1 and 
2 of the 6 pin POWER socket on the rear apron. This switch is not in series with 
the input power leads to the TRITON. The switch need not be used for AC opera- 
tion if on-off switching is desired at the power supply location. Or, the switch 
may be connected in series with the 115/230 volt primary lead to the supply if 
switching function is desired at the TRITON location. In this case, the power 
supply switch should be permanently positioned in the ON position. TEN-TEC 
power supplies designed for use with the TRITON already have provisions for this 
method of switching. 


For DC operation, the contact rating of the switch on the AF control is not 
sufficiently high to carry the 18 amperes required. Switch contact resistance 
will result in an appreciable voltage drop across the switch also. Tf panel on- 
off control is desired, use panel switch to control an intermediate 12 VDC power 
relay with contacts rated for more than 18 amperes. Automobile parts suppliers 
are good sources for these relays, but make sure the coil rating is for contin- 
uous 12 volt application. 


Pin connections for the POWER socket are: Pins 1 & 2 - On-off switch; Pins 
beoe4 — Tie together for GND; Pins 5 & 6 = Tie together for +12 to 14 VDC. 
(Parallel contacts are used to reduce contact resistance to a minimum.) 


The +12 volt line is fused with a 20 ampere, fast-blo fuse and a high power 
diode is connected across the line to ground in a normally reverse-bias polarity. 
Under these conditions, the diode does not conduct. If, however, reverse polar- 
ity voltage is applied to the TRITON, the diode conducts heavily and blows the 
fuse, thereby protecting transistors and electrolytic capacitors. 


GROUND STRAP 
e 
To reduce the possibility of stray rf pickup on interconnecting cables, 
which may cause parasitic problems, all station equipment should be well ground- 
ed to earth. It is also important to strap the equipment chassis together with 
short, heavy leads, preferably shield braid. The strap between power supply © 
and TRITON also serves to reduce voltage drop on the negative 12 vDC lead, caused 


by the two sets of connector contacts. In mobile installations, connect a ground 
strap between the TRITON ground lug and the automtobile chassis (dash board). 


ANTENNA 


Any matched antenna presenting 50 to 75 ohms impedance to the TRITON will 
load satisfactorily. Random length antennas and open wire feed systems will re- 
guire a matching system. Most popular mobile antennas will operate without 
special matching. When they are used as a portable antenna, a good ground sys- 
tem or counterpoise should be provided. The TRITON output is designed for an 
unbalanced feed system. Coax shield is connected to the shell and the center 
conductor to the pin of the PL-259 co-ax connector. 


RECEIVER 
SENSITIVITY - Less Than 0.3 uV for 10 dB signal-plus-noise-to-noise ratio. 


SELECTIVITY - 8 pole lattice filter. 2.7 kHz bandwidth. 1.8 to 1 shape 
factor @ 6/60 dB. 


INTERMEDIATE FREQUENCY - 9 MHz. 
ANTENNA INPUT - Low impedance, unbalanced. 


AUDIO OUTPUT - 1 watt @ 8 ohms with less than 2% distortion. Built-in 
speaker, external speaker/phones jack. 


SPURIOUS RESPONSE - More than 50 dB down. 


AUTOMATIC GAIN CONTROL - For 100 dB change in input level, output changes 
less than 10 dB. 


OFFSET TUNING - Approximately ts kHz, with pull-out defeat switch 
and indicator LED. 


CALIBRATOR - 25 kHz crystal type. Pulsed tone. 
S-METER - Automatically switched on when receiving. 


CW FILTER - Optional accessory, Model 245. 150 Hz bandwidth centered at 
750 Hz. Shape factor 7.2 to 1 @ 6/60 dB. Two selectable responses. 


TRANSMITTER 
DC POWER INPUT - 200 watts. 
RF POWER OUTPUT - Typically 85 to 100 watts. 
OUTPUT IMPEDANCE - 50-75 ohms, unbalanced. 


MICROPHONE INPUT - High impedance crystal, ceramic, dynamic or transis- 
torized. 


T/R SWITCHING - Push-to-talk on SSB. Complete break-in on CW. 


CW SIDETONE - Internally generated. Adjustable for level and pitch. Op- 
erates only in CW mode. 


SSB GENERATION - 9 MHz, 8 pole crystal lattice filter. Balanced modulator, 


AUTOMATIC LEVEL CONTROL - Amplified, with LED indicator. Adjustable from 
200 watts input to approximately 75 watts input with front panel 
control. 


METER - Indicates SWR on transmit. 
CARRIER SUPPRESSION - 60 dB, minimum. 


SIDEBAND SUPPRESSION - 60 dB, minimum, from a single tone output at 1 kHz. 


FRONT PANEL CONTROLS 


Receiver RESONATE; OFFSET (Pull-off); Two BAND switches; RF gain; AF 
gain; ALC; ON-Off POWER switch (Pull-off); CALIBRATE (Pull-on); MODE 
switch; DRIVE; Main tuning knob; Dial pointer zero set. 


REAR APRON CONNECTIONS 


ANTENNA; POWER; MIC; AUDIO; SIDETONE; REC. ANT.; PTT; KEY; EXT. 
T/R; AUX 12 VDC; MUTE (normally open and normally closed); T/R-REC 
switch; ACCESSORIES socket. 


2=3 
Mure N.O. = NlCs 


These jacks are provided to supply a short circuit to ground for muting an 
external receiver, or for controlling the T/R function of a high power linear 
amplifier. A set of SPDT relay contacts provides this function, with the common 
lead connected to chassis. When transmitting, the N.O. (normally open) contacts 
will close and the N.C. (normally closed) contacts will open. Both options are 
provided to cover all receiver and linear amplifier designs. A drop-out delay 
is incorporated in the relay circuit and is adjustable with a thumb potentiometer, 
R12, located on the OT-TR assembly, 80281. Since this relay does not control any 
internal functions in the TRITON, delay is factory set to an average value when 
shipped. It should be adjusted for a suitable delay only when external equipment 
is controlled by the TRITON mute and/or external T/RaClrTCVLes, (See EXT. T/R 
paragraph below.) 


CAUTION: There are two potentiometers on 80281. It is very important that 
the setting of R9, final bias adjustment, not be disturbed. Improper setting of the 
bias potentiometer may result in highly distorted audio transmission or output 
transistors overheating and possibly failing. Refer to Figure 1, SECTION III, for 
Tocation of RO and R12. 


EXT T/R 


This jack is intended to actuate a high power linear amplifier. It is 
derived from a second set of normally open contacts on the mute relay. One 
side of this switch is also at ground potential, and therefore should not be 
used to switch the 115/230 volt line. The drop-out delay is the same as that 
described in the MUTE paragraph above, and the caution note in setting delay 
should be adhered to. Contact ratings are 28 volts @ 2 amperes, DC resistive 
load more LOO VAC. 


REC. ANT. 


This jack provides an antenna connection directly to the receiver input. It 
can be disconnected from the transmitting circuits by placing the T/R-REC switch 
in the REC position. In this mode there are no protective devices, either back 
to back diodes or the shorting relay, across the receiver antenna Lnput, 


T/R=REC. SWITCH 


This switch, in REC position, connects the receiver antenna terminal to the 
REC. ANT. jack directly. It is used when an instant-break linear or a separate 
receiving antenna is used with the TRITON. In the T/R position the receiver input 
is connected to the ANTENNA socket for normal transceiver operation. 


SIDETONE 


The output from the audio amplifier is connected to the SIDETONE jack. It 
may be used to provide a monitor when a separate receiver is employed. Turn the 
TRITON AF control fully CCW to eliminate any signals from the TRITON receiving 
section being applied to this jack. This jack may also be used as a phone patch 
connection to the speaker circuit, or for a headphone jack if it is desired to 
have the TRITON internal speaker remain operable with phones. 


Jere 


This jack is in parallel with the push-to-talk line on the microphone jack. 
It may be used as an external transmit/receive station switch and is operable 
only in the SSB modes. 


FUSE 


The fuse is a 3AG, fast blo, 20 ampere type which is connected in the + 12 
VDC line. Replace with an equivalent type. 


MICROPHONE 


The microphone input circuit has been designed for high impedance crystal, 
ceramic or dynamic microphones. Transistorized microphones may also be used, 
providing that their output level is set so that the input stage is not oVer= 
driven. The cable, which preferably should provide shielding for all leads, 
is terminated with a standard 1/4" stereo type phone plug. The shield and/or 
ground lead are connected to the barrel, the PTT Switch to the tip *and =the 
microphone signal lead to the band. Failure to shield both microphone and 
PTT leads may result in rf getting into audio circuits. 


Since the crystal lattice filter system is common to both receiver and 
transmitter circuits, any audio signal picked up by the microphone while re- 
ceiving may be applied to the system and appear in the audio output. Acoustic 
feedback may occur and cause a sustained howl. To completely eliminate any 
microphone pickup, it is recommended that a SPDT switch be used for the PTT 
function in the microphone, and that the microphone signal lead be shorted to 
ground during receive. The TEN-TEC Model 215P microphone has such an arrangement. 


The PTT switch operates with respect to ground. When transmitting, the 
switch is closed. 


KEY 


The key actuates a series of circuits on the CONTROL BOARD assembly that 
supplies operating voltages to various transmitter and receiver CiVeures. 
When the key is closed, bias is removed from receiver stages and applied to 
the transmitter. The receiver antenna circuit is also grounded during trans- 
mit with a reed relay. There is a small time constant in the audio muting 
circuit to eliminate clicks in the speaker while keying. It is not long 
enough to interfere with the complete break-in feature of the TRITON. The 
CW sidetone and key operate only when the MODE switch is in either CW-1l or 
CW-2. Sidetone volume is independent of the AF volume control. It may be 
set to the desired level with the printed circuit thumb potentiometer acces- 
sible through the hole in the bottom plate. A second potentiometer adjacent 
to the level control adjusts sidetone pitch over approximately one octave. 


For proper transmitter operation, the key line requires a very low re- 
sistance path to chassis, with no appreciable voltage across it. Hence, 
electronic keyers utilizing reed relay switching are recommended. Transistor 
switched keyers may not key the TRITON at all in the case of negative voltage 
circuits, or may present too high a saturation DC residual voltage in positive 
voltage circuits. Improper key line conditions may cause lower than rated 
power input, improper keying envelope and/or key clicks. 


AUDIO 


The AUDIO jack is provided for an external speaker or for headphones. 
When in use, the internal speaker is automatically disconnected. The ampli- 
fier output is designed for an 8 ohm load but will operate satisfactorily with 
high impedance phones or speakers with 4 to 16 ohms impedance. Since the 
amount of power required to drive certain headphones to a satisfactory level 
is much less than for a speaker, it is recommended that an attenuating network 
be used between the AUDIO jack and the phones, when using low impedance phones. 
The attenuator will greatly reduce residual noise and audio feedthrough when 
transmitting because the audio amplifier will be opearting with a more favor- 
able signal to noise setting of the AF control. A simple resistor network 
consisting of approximately 15 ohms in series with the phones and a shunt re- 
sistor of 2.7 or 3.3 ohms across the phones should suffice. The resistors, 
both 1/2 watt types, can be soldered to the phone plug terminals and consealed 
in the shell. 


AUX 12 VDC 


This jack may be used to power external equipment such as an electronic 
keyer., It is connected to the + 12 VDC line after the protective fuse. If an 
AC supply is employed, its current capacity must be great enough to supply the 
TRITON requirement plus that of any equipment powered through the AUX 12 VDC jack. 


ACCESSORIES 


This octal socket allows easy connection of the TEN-TEC Model 240 One-Sixty 
Meter Converter, Model 242 External VFO, Model 244 Digital Readout or other acces- 
sories to the TRITON. Refer to main block schematic for pin connections. When no 
accessories are employed, it is necessary that the jumper plug shorting pins 4 and 
Spe ana pins 6, 7 and 8 together be inserted into the ACCESSORIES socket for the 
TRITON to operate. 


FRONT PANEL CONTROLS 
RE wear: 


The RF gain controls the bias to i.f. amplifiers and supply voltage to the 
rf amplifier. It is used to reduce susceptability to overload in the presence of 
extremely strong signals. The AGC is dependent on the setting of the RF control. 


The AF control varies input level to the audio power amplifier assembly, and 
should be used in conjunction with the RF control to minimize AGC pumping. To do 
this, temporarily set RF control fully clockwise. Adjust AF setting while re- 
ceiving a strong station, S7 or better, to a level just a bit louder than desired. 
Then reduce the level of this station, and all other stations, to the desired 
value with the RF control. In this way only one setting of the AF control need 
be made. This procedure also eliminates inter-character signal blasting when 
operating CW with QRM present. 


To obtain an accurate S meter reading of an incoming signal, temporarily 
advance the RF control to full clockwise position. 


POWER ON-OFF 


This push-pull switch is located on the AF control and shorts pins 1 and 2 
of the six pin POWER connector when pushed in. 


CALIBRATE 


The crystal calibrator produces a distinctive pulsed tone at 25 kHz intervals. 
The on-off switch is located on the RF control and is in the ON position when 
pulled out. With the calibrator operating, the incoming signal is attenuated 
approximately 30 dB for easier identification. To calibrate the TRITON, tune the 
main tuning knob to the 25 kHz point closest to the desired frequency and zero 
beat the pulsed tone, making sure that you do not tune off into the supressed 
sideband area. If dial skirt does not read to the proper 25 kHz indication, hold 
the large tuning knob with one hand to prevent its rotation and then rotate the 
friction held dial skirt so that it registers correctly. The transeceiver is then 
calibrated to an accuracy of better than + 1 kHz for 13 kHz either side of this 
frequency. 


DIAL POINTER ZERO SET 


When calibrating at any 100 kHz point, the slide rule dial pointer may be 
set exactly to the scale marking for this frequency with the aid of the serrated 
disc knob protruding from the bottom of the case. It is located between the main 
tuning knob and the RF control. This adjustment need be made only occasionally 
as the string system ages, since the pointer is not intended for exact indications 
of frequency, but rather as a segment indicator telling in which 100 kHz segment 
you are tuned. Accurate frequency determination is made by use of the 0-100 dial 
skirt. 


MODE SWITCH 


The SB-N setting of this switch is used for SSB transmissions on the normal 
side of the carrier frequency. It will provide lower sideband signals on 80 and 
40 meters and upper sideband on 20, 15 and 10 meters. This is accomplished by 
using either the sum or difference frequencies in the mixer. The opposite or 
reverse sideband can be selected by rotating the MODE switch to the SB-R position. 
In the SSB modes, the transmitter can only be energized by shorting the PTT line 
to chassis. The CW key line is disconnected. 


2-5 


Two CW positions are indexed on the MODE switch, CW-l and CW-2. The TRITON 

as shipped from the factory will receive signals in the CW mode only in the CW-2 
osition. The transmitter will function in both positions, however. As shipped, 
the bandwidth in the CW-2 position is identical with that in the SSB modes. When 
the Model 245 CW Filter accessory is installed, the CW-2 position then provides 
a bandpass curve peaked at 750 Hz with reduced response on either side. In the 
CW-1l position, the full 150 Hz wide filter is connected into the circuit, which 
provides very sharply attenuated skirts. CW-2 should be used when ORM is not a 
factor, when tuning to a desired signal or when the signals on either side of 
the centered signal are to be monitored. CW-1 will greatly attenuate signals 
slightly removed in frequency from 750 Hz, eliminating adjacent channel QRM, 

and will also reduce the amount of QORN and annoying high frequency audio signals. 
In mobile operation, it will be found that the CW-2 position can be used for 
SSB reception with reduced high frequency ignition noise components. 


In the CW positions, sidetone signal is fed to the audio system. Its level 
and pitch can be adjusted with the two adjacent thumb potentiometers accessible 
through the large hole in the bottom plate. 


In CW, the transmitted frequency is automatically offset 750 Hz from the 
receiver setting. This compensates for the 750 Hz beat note of the received 
signal and puts the transmitter exactly on the received frequency. 750 Hz was 
selected as the offset to correlate with the center frequency of the Model 245 
CW Filter. When the received signal is peaked on the S-Meter, the beat note 
will be 750 Hz. 


The transmitter can be switched on only by shorting the KEY jack to chassis 
in the CW modes. PTT lines in the MIC jack and the external PTT jack are dis- 
connected. 


The LOCK position of the MODE switch is used for system checks and SWR 
measurements. It energizes the transmitter on the CW frequency but does not 
key the sidetone oscillator. 


ALC CONTROL 


This control sets the threshold level at which automatic level control 
starts. When fully clockwise, input power is factory adjusted for 200 watts 
on the least efficient band when the ALC indicator just starts to light. Input 
power can be reduced below this level to approximately 75 watts when control 


is fully counterclockwise. A change in the ALC control setting requires a 
readjustment of the DRIVE setting. 


The control enables the user to set the power level of the TRITON below 
its maximum, while still retaining ALC control, in cases such as when driving 
high power linears that do not require the full output capabilities of the 
TRITON, where antenna SWR is so high that power supply demands are exceeded, 
or where reliable communications can be attained at reduced power levels. 


DRIVE 


Both microphone gain and CW level are adjusted with the DRIVE control. For 
SSB, advance the control under normal speech operation until ALC indicator lights 
on voice peaks. For CW, advance the control until ALC indicator lights on key- 
down. The setting should be the same whether dits, dahs, or a continuous signal 
are used. For CW, the drive setting can be made in the LOCK position also. But 
this setting does not hold for SSB since micophone type, closeness to lips and 
loudness of speech all determine the DRIVE setting. 


BAND SWITCHES 


The main switch selects amateur bands of 3.5, 7.0, 14.0, 21.0 or 28.0 to 
30.0 MHz. A second switch selects the 10 meter segment desired. Frequency indi- 
cations on these switches are color coded to the dial scale that should be used. 
The TRITON is supplied with all crystals except those covering 29.0 to 30.0 MHz. 
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MAIN TUNING 


The main tuning knob dial skirt is marked in 1 kHz increments up to 100 kHz. 
This scale is used in determining the frequency of operation with the 100 kHz 
segment indicated on the slide rule dial. Two slide rule scales, color coded to 
the BAND switch markings, provide easy determination of frequency for bands 
Starting with even MHZ or half MHz points. 


Since the VFO shaft is raised from chassis potential to eliminate frequency 
jumping caused by poor sliding contacts, there is a very small hand capacity 
effect on frequency when either dial skirt or knob insert are touched. To eli- 
minate this effect, grasp only the plastic portion of the main tuning knob, or 
use the finger spinner when fine tuning the VFO. 


RESONATE 


The RESONATE control operates a mechanical assembly that permeability tunes 
Ene receiver rf amplifier circuits. Peak this control on the received! signal. It 
has no effect on any of the transmitter circuits. The band notations around the 
knob are only general indications of correct positions. The correct peak will 
be found to move substantially from one end of the 80 meter band to the other 
and to a lesser degree on the other bands. It is possible to peak the control 
on the image frequency or the internal 9 MHz oscillator on all but the 3.5 MHz 
band, and care should be taken to see that the correct peak is tuned. For in- 
stance, the 9 MHz oscillator can be peaked on the 7.0 MHz band clockwise from 
the desired 7 MHz, and on the 14 MHz band counterclockwise from the desired 
position. Also, the image on the 21 MHz band occuring at approximately 15 MHz 
can be found counterclockwise from the desired 21 MHz peak. (It is this peak 
that is used when receiving WWV at 15 MHz.) And on the 28 MHz band, the 10 to 
12 MHz image is heard fully counterclockwise, although it is not fully peaked. 
(WWV at 10 MHz may sometimes be heard using this image.) 


OFFSET TUNING 


The OFFSET control tunes the receiver independently of the transmitter by 
approximately = 5 kHz. A push-pull switch attached to the control shaft disables 
this circuit when pulled out. Clockwise rotation from the center zero position 
increases the received frequency and counterclockwise rotation decreases fre- 
quency. (Units with serial numbers below approximately 1050 are reverse of this. 
They can be switched by reversing the brown and violet wires going to the front 
set of pins on the CONTROL BOARD socket.) 


Offset is advantageous when several stations are being worked in a round- 
table and all are not exactly on the same frequency. The received stations can 
then be zeroed in with the OFFSET control without upsetting the frequency of 
the transmitter. Also, it is very useful in working DX where the DX station 
is working stations slightly off his frequency. ; 


The indicator on the front panel, marked OT, lights when the offset cir- 
cuits are switched on. (You will notice that the indicator will go off when- 
ever the TRITON is transmitting.) 


GENERAL OPERATING NOTES 


Broadcasts of WWV and WWVH may be received on 10 and 15 MHz for purposes 
of checking the accuracy of the crystal calibrator or for propagation reports 
and time determination. To receive the 15 MHz signal, tune TRITON as follows: 


1. Set BAND switch to 21.0 MHz. 
2. Rotate main tuning dial so that frequency readout is 21.000 MHz. 


3. Tune the RESONATE control to the image frequency located almost 
fully CCW (between the 3.5 and 7.0 markings). 


4. If WWV is not heard, tune around this frequency a bit until it is 
received, providing that the band is open. If you have a choice of 
antennas, it may be that one will pick up 15 MHz better than another, 
and not necessarily the 21 MHz antenna. 


5. Zero beat the WWV signal, rotate dial skirt to zero while holding 
the large knob, and check the calibrator accuracy by turning it on. 
The calibrator pulsed zero beat should coincide with zero beat from 
WWV. If it doesn't, it can be so adjusted as outlined in SECTION III. 


To receive the 10 MHz WWV signal, use same procedure, but tune to the image 
on the 28.0 MHz band. Frequency readout will be 28.000 at the point of WWV re- 
ception. Since 10 MHz cannot be fully peaked with the RESONATE control, it 
requires that this control be set fully CCW and that a stronger signal be pre-— 
sent at the antenna terminals than the 15 MHz signal. 


MOBILE OPERATION 


The TRITON is ideally suited for mobile operation in a car, boat, plane 
or other vehicle. It operates directly from a 12 volt battery source and is 
self-contained except for key, microphone and antenna. The SWR meter is 
especially useful in setting mobile whip antenna lengths to the operating 
frequency. 


When using an alternator charged battery, start and stop the vehicle's 
engine with the TRITON turned off. This prevents any high voltage transient 
surge from momentarily open regulator contacts being applied to the trans- 
ceiver circuits. 


FIXED STATION 


TRITON IV with conventional antennas will perform with distinction in 
any ham shack. With a linear, power can be increased to any value desired-- 
up to the legal limit. For an emergency or stand-by station it will operate 
for long periods of time with a 12 volt automobile storage battery. Increased 
battery operating time can be achieved by setting the ALC control down from 
its maximum position. 


PORTABLE 


The small size and light weight of the TRITON make it an ideal traveling 
companion. Antennas are a matter of choice and convenience. A mobile whip 
may be used with a suitable ground system (radials) or a good earth ground. 
Matched resonant dipoles are fine if there is a support for them. Random 
length "long wires" are also effective but must be matched with an antenna 
tuner. In any event, try to maintain a 3 to 1 or better SWR. 


FULL TEN METER COVERAGE 


TRITON IV as shipped from the factory has crystals installed which 
permit operation between 28.0 and 29.0 MHz. Two additional crystals are 
available as accessories which extend coverage to 30.0 MHz. Model 212 
Crystal provides coverage in the 29.0 to 29.5 MHz segment and Model 213 
in the 29.5 to 30.0 segment. 


To install either or both of these crystals, remove the screws holding 
the TRITON bottom plate to the side and back panels, as well as the two 
located near the center. The speaker grill and two snap-up legs need not 
be removed for crystal installation. Slide plate back several inches and 
locate the small dual crystal socket adjacent to the two wired in crystals. 
(Refer to Figure II, Section III.) To correlate band switch designations 
with correct frequencies, insert Model 212 into socket nearest the wired 
in crystals and Model 213 into socket farthest to the night. - Crystals are 
marked with operating frequencies and TEN-TEC part numbers as follows: 


Model Operating Frequency Coverage Part: No. 
2a? 14.990 MHz 29% On EO! .29'.-5 48009 
PAINS 15.490 MHz PRS) Sy Mee)” SO) 58) 48010 


OPERATING HINTS 


1. The speaker is most effective when the TRITON is placed ona 
hard surface and the two front snap-up legs are extended. With 
legs down, adequate sound quality is still produced when the unit 
rests on a hard surface. However, in mobile operation for example, 
where the speaker may be muffled by the seat cushion or floor Dud; 
and external speaker may be necessary. 


2. When setting up the station, provide adequate ventilation for the 
heat sinks on the TRITON and power supply. Do not confine units 
to a small volume without forced ventilation to circulate cool air 
around the heat sinks. 


3. When operating RTTY,SSTV or other high duty-cycle modes,it is recommended 
that a small fan be directed on the heat sink. The sink temperature 
may reach as high as 200° F. still within the rating Tor the transis- 
tors but certainly hot enough to cause a serious burn if touched. 


4. The TRITON may be operated as a QRPp transceiver simply by adjusting 
DRIVE control downward. For Novice operation, it is recommended 
that an ammeter be inserted in the + 12 volt lead (Model 207 Ammeter 
for TEN-TEC Power Supplies) to determine input power level. For 75 
watts to the final, ammeter should read 6 amperes higher than no- 
drive quiescent current in the LOCK mode. Since the quiescent value 
is approximately 2 amperes, key down current for 75 watts input will 
be about 8 amperes. 


5. The S-Meter will be accurate only when RF control is fully clock- 
wise. The meter is factory calibrated for a 50 uV reading of S9 on 
the 14 MHz band. 


6. To determine SWR, set MODE switch to LOCK position, ALC control fully 
clockwise and advance DRIVE control until ALC indicator lights. Read 
SWR on lower scale. 


7. Sidetone level and pitch controls are accessible through finger hole 
located in bottom plate. 


8. In SB-R mode, dial calibration will be off approximately 2.5 kHz from 
the SB-N setting. If accurate calibration is desired in SB-R, re-zero 
dial skirt using crystal calibrator while in this mode. 


9. Increasing DRIVE setting over that required to just light ALC indicator 
will not result in any appreciable increase in power out. However, 
overdrive may increase SSB distortion products and destroy CW keying 
characteristics. 


10. To minimize AGC pumping when receiving strong signals and eliminate 
loud bursts between transmitted CW characters, reduce setting of RF 
control so that S-Meter reads approximately half scale. 


11. Due to the extreme sensitivity of the receiver, signals over 6,000 
uV that are on the same band but off your operating frequency may 
tend to increase the overall noise level of the band. If this occurs, 
normal receiver performance is easily regained by setting the RESONATE 
control a bit off from its peak position. Signals of this magnitude 
are uncommon but may be present under extremely good propagation con- 
ditions, where extremely efficient and high gain antennas are used 
or pointed toward each other and where a fellow amateur is operating 
in the immediate vacinity of your station. 


12. The VFO oscillator in the TRITON, like any LC tuned oscillator, is 
adversely affected by ac magnetic fields cutting the coil turns. The 
oscillator output is frequency modulated at the line frequency, causing 
a "dirty" CW note and/or poor SSB quality in both transmit and receive 
modes. When installing the TRITON, locate any ac operated equipment 
which may generate magnetic fields, such as power supplies, electric 
clocks, keyers, rotator controls and other station accessories, as far 
as possible from it. Since the VFO is located front and center, the 
most common cause of FMing is from placing these accessories on top 
the TRITON. However, large power supplies may cause interference even 
when placed adjacent to the transceiver. A check of the purity of a 
received CW signal should be made at the time of installation. 


13. Due to the possibility of high voltage transients being generated in 
the output rf amplifier during band switching, changing bands should 
not be done while transmitting power to the load. Either place the 
transceiver in the receive mode or be certain of a "key-up" condition 
in CW. YOU RISK THE POSSIBILITY OF DESTROYING THE OUTPUT TRANSISTORS 
IF THIS PRECAUTION IS NOT OBSERVED. 


14. Although improper antennas will not damage the TRITON, we suggest an 
SWR below 3 to 1 be achieved for maximum performance. In cases where 
the antenna cannot be matched to a better SWR, and the TEN-TEC power 
supply repeatedly shuts down due to over-current conditions, the 
TRITON can be operated at reduced input power by rotating the ALC 
control counterclockwise to a position where the supply does not 
Lrip Touts 


AN IMPORTANT MESSAGE TO ALL TRITON OWNERS 


In order for you to attain top performance from your TRITON transceiver, we 
feel that you should be briefed on all new information that comes to us from the 
field regarding the installation and operation of these units. Also, especially 
in the case of new technology such as solid state no-tune rf amplifiers, mis- 
conceptions sometimes arise from incomplete knowledge which result in erroneous 
conclusions being drawn that the quipment is faulty, erratic or not performing 
to specifications. There are sufficient TRITONS now in the field to indicate 
to us that there are several rather serious information gaps in these areas. 

It is the purpose of this letter to fill in these gaps so that you can know- 
ledgeably approach and correct any apparently improper performance character- 
istics of the TRITON and power supply. 


The main field concern appears to be a matter of fundamental technical 
knowledge regarding SWR, efficiency and protective circuitry such as ALC and 
power supply overload protection. 


Before presenting a detailed explanation regarding this information gap, 
a summary of ten points to be aware of when installing the TRITON is given 
below. The reasons and technical background for these observations are ex- 
plained thoroughly in the paragraphs below. 


Ten Points to Observe When Installing the TRITON 


1. The TRITON will give best performance when properly loaded. 


vas Even though the output transistors are resistant to damage from 
improper loads, they will not operate satisfactorily under all load 
conditions. 


3. The output transistor dissipation will increase if not properly 
loaded. 


4. Reactive impedance components in the antenna are applied to the 
transistors and may cause parasitic oscillations. 


5. A given SWR reading does not tell you anything about the reactive 
components and is not accurate unless the load is a pure resistance. 


6. A given SWR indicates one of two possible impedances. Each acts 
differently on the transceiver performance. 


7. The most efficient operating point is when the load is 50-75 ohms, 
resistive. 


8. The ALC light is not an indication of the input power, but the 
output power. It may not light even though the power supply is 
delivering enough current to trip the breaker. 


9. If the breaker repeatedly trips, it is an indication that the load 
is enough removed from optimum so as to cause high transistor dis- 
Sipation. 


10. It is possible for the power supply regulator to drop out of regu- 
lation just prior to its tripping the breaker. Under these condi- 
tions, hum modulation will appear on the transmitted signal. With 
proper load the TRITON current drain will be considerably below 
the tripping point, so no hum should appear when operating properly. 


On the Matter of Performance Claims 


Our literature makes the statement that the TRITON will not be damaged 
from off-resonance operation or when using the wrong antenna, or even with no 
antenna or one that is short circuited. Notice that we do not say that it 
will perform to specifications under these conditions, or that it may not go 
into parasitic oscillation. In order to meet our published specifications, 
the antenna impedance should be between 50 and 75 ohms. However, satisfactory 
operation may be attained in many cases with antennas giving as much as 3 to 
1 SWR. It all depends on the nature of the impedance and how it relates to 
the ten points of observation listed above. In the technical discussion below, 
you will be given the symptoms to look out for which indicate than the antenna 
match needs improving. 


Technical Facts of Life 


Although vacuum tubes and transistors both can be made to amplify rf power, 
there are some fundamental differences in how this is accomplished. We are 
all familiar with vacuum tube principles, but not with those of transistors. 
A better understanding of what we can expect under various operating conditions 
will aid in recognizing correct or incorrect performance. 


1. Broadband vs Resonant Tanks - Almost all tube circuits use resonant 
tanks in the plate circuit. The TRITON uses a broadband system. In 
class AB operation these two approaches act similarly without drive 
being applied. The idle current is relatively low and within the 
device dissipation rating, even with load impedance variations from 
Open to skort circuit. 


However, with drive applied, the two act very differently. In the 
case of tubes, the dissipation within the tube depends on both the 
tuning of the tank and the load applied. If the tank is resonated, 
and the load is very light, the internal power dissipated is quite 
small, as indicated by the null which reduces plate current almost 
to the level with no drive. Out of resonance, the plate current 
and hence dissipation increases rapidly and may damage the tube from 
overheating. In resonance, as the load is increased, the null be- 
comes more shallow at a higher plate current, as a result of the 
power being delivered to the load. As the tank is tuned to reso- 
nance, the load impedance, which is usually on the order of 50 ohms, 
is transformed to a relatively high impedance of several thousand 
ohms to match the plate circuit impedance. Small load reactive 
components--either capacitive or inductive--can usually be balanced 
out in the tank resonating function. 


With transistors, drive applied and no load, there is no resonant 
high impedance to limit the collector current, and so power is 

poured into the circuit (much as the out-of-resonance tank condi- 
tion). Since there is no load power, all has to be dissipated in 

the transistor. So even with no load, the power supply circuit 
breaker may trip. The broad-band transformer system used with trans- 
istors transforms the 50 ohm load impedance not higher, but much 
lower (in the order of 4 or 5 ohms) to match the transistor output 
impedance. Since this transformation is fixed in design, any re- 
active component in the load impedance is applied in a transformed 
way to the collector circuit. Certain reactances at this point, 
especially inductive, give rise to parasitic oscillation. To correct 
for this, the antenna impedance should be changed to remove this 
reactance, or a matching network should be inserted between antenna 
and transceiver. It is important to remember that any antenna changes 
its impedance with frequency, so one that resonates well at one end 
of the band may well cause oscillations to trip the circuit breaker 
on the other end. If entire band operation is desired, especially 

on 80 and 40 meters, the adjustable matching network approach would 
be the better choice, rather than try to make the antenna behave 

over the entire band on a cut-and-try basis. 


A final point to bring out regarding broadband vs tank systems is 
that there is a limit to the amount of current you can draw from an 
emitting filament and this saturation current will limit the amount 
of power drawn from the supply. In the case of transistors, where 
the collector internal impedance is only a fraction of an ohm, ex- 
tremely high currents can be demanded of the power supply, especially 
with mismatched loads well below 50 ohms. A fuse is provided on the 
TRITON for protection when operating from a power source that is not 
limited, and our power supplies have current limiting circuits. 


SWR - Two Kinds - The standing wave ratio is a direct measure of the 
ratio between two impedances, i.e. an SWR of 3 to 1 tells us that 

one impedance is three times the other. Therefore, the unknown im- 
pedance can be either three times as large or three times as small 

as the known one. If the desired impedance that the transceiver 
wants to see is 50 ohms, a SWR of /3 to 1 on the line may mean a load 
impedance of either 150 ohms or one of 17 ohms. If it is 150 ohms, 
the transmitter, will act differently~thansiteitels.l/.. off these: 
case, the power demanded from the supply will be much lower, and will 
not be large enough to trip the supply. In the second case, even 
though the SWR meter reads the same, the supply may repeatedly trip 
out. The SWR reading gives no indication of reactive components, nor 
can it separate the resistive from the reactive components. It is 
calibrated with a pure resistive load and therefore has its greatest 
accuracy with pure resistive loads. The SWR bridge only should be 
used as an indicator when attempting to adjust the antenna system to 
a pure 50 ohm resistive impedance. 


3. Efficiency - Since transistor amplifiers have a very low value of 
output impedance, they act more or less as a constant voltage source. 
That is, the rf output voltage tends to remain at a fixed value re- 
gardless of the load impedance. Hence, the output power will vary 
depending on the valué of load and increase as the load impedance 
goes down. It can be seen that a 3 to 1 SWR on the low side of 50 
ohms will ask the amplifier to deliver much more power than a 3 to l 
SWR on the high side. Since the amplifier does have a finite value 
of output impedance, the amount of power delivered to the load with 
efficiency, will change with load. Unless the load is near the de- 
Sign value, the transistors will heat up unnecessarily without de- 
livering any more power to the antenna. 


4. Protective Circuitry and ALC - ALC serves three major functions. It 
assures the maximum power from the transmitter without careful ad- 
justment of the input drive, it prevents the amplifier from being 
overdriven into the non-linear, distortion-producing, operating area 
and it serves as a power limiting device which protects the output 
transistors. It does the first two very well, but the third only 
partially. To absolutely protect the system, we add the current 
limiting circuitry to the power supply. 


The ALC system in the TRITON senses the power output and adjusts 
drive accordingly. Note that it does not sense power into the final. 
Therefore, some load conditions may exist where the ALC system will 
not limit the transistor dissipation. One instance is where there 
is a highly reactive load. It is not possible to make a reactive 
load absorb power, so the ALC light will not go on, even though high 
power is being supplied to the final in the way of internal dissipa- 
tion. Under these conditions the power supply protective circuits 
take over and trip the breaker. So it is very possible that the 
breaker will repeatedly trip without the ALC light going on. If 
this occurs, it indicates a change in the antenna system or matching 
network is needed. 


A final comment regarding this situation--when the breaker in the 
power supply trips, the amount of current drawn from the supply may 
be high enough to cause the supply to drop out of regulation...espe- 
cially with low line voltages. Under these conditions the TRITON 
output may become hum modulated. The output light on the power 
supply will also start to dima bit. This condition should be rec- 
tified by antenna and/or matching changes since the emitted quality 
of the signal will be poor. (Whereas the breaker will trip in the 
LOCK position, it probably will not with CW or SSB, even though the 
regulator drops out and produces poor quality signals.) 


If the above precautions are observed, we are sure that you will be more 
than delighted with the performance of your TRITON. 


Recommended Reading 


1. ARRL Antenna Handbook 
2. Antenna Handbook, Ken Glanzer, Cowan Publishing Co. 
3. W8NWU Teeter Totter Tuners, Schultz, CQ Feb. '69. Page 27 


SECTIONS LET 


ALIGNMENT AND SERVICE 


This section is subdivded into descriptions of the main chassis and each 
plug-in assembly. Pin and transistor voltages are given for each unit. Readings 
should be within 15% of listed values when measured with a de voltmeter with at 
least a 20,000 ohms-per-volt impedance. All readings are dc and positive with 
respect to chassis GND unless stated otherwise. Plug-in pin locations are in the 
same relative positions on the assemblies as noted on the schematics. In other 
words, if the assembly is placed component side up on the schematic in the same 
position as shown in the photograph, the individual pin functions are the same as 
those noted on the schematic. 


When removing a plug-in assembly, note the orientation of the board in the 
chassis so that it can be replaced correctly. Most assemblies can be inadvertently 
inserted incorrectly if care is not taken. Figures 1 and 2 show correct placements. 


To remove a plug-in, first remove screws holding the assembly to the sockets 
and any screws or nuts securing single socket boards. Then, with long nose pliers, 
work the assembly straight up out of the socket or sockets by pulling on the end 
pins in sequence. 


To facilitate location of the various components that may require alignment 
or adjustment, refer to the table below. 


Function Assembly 

Receiver rf Amplifier Main Chassis, 80166 
Receiver 9 MHz Trap Main Chassis, 80166 
Receiver Mixer TX-RX Mixer, 80287 
Receiver i.f. Amp. I.F.-AGC, 80279 
S-Meter Adjust I.F.-AGC, 80279 
Crystal. Calibrator Adjust Xtal Calibrator, 80308 
Offset Zero Adjust Control Board, 80280 
USB and LSB Carrier Adj. SSB Generator, 80282 
CW Transmit Offset SSB Generator, 80282 
Carrier Balance SSB Generator, 80282 
Sidetone Level Audio Pwr. Board, 80274 
Sideton Pitch Audio Pwr. Board, 80274 
Transmitter Mixer Null TX-RX Mixer, 80287 
ALC Level SWR-ALC, 80284 
SWR Null SWR-ALC, 80284 
Reverse SWR Set SWR-ALC, 80284 

: External T/R Relay Delay OP=—TR 918.0231 
Final Amp. Bias Set OTTERS. 12072 Sa 
Driver Bias Set Final Amp. 80276 


Note: All VFO linearity, band edge calibration and crystal mixer adjustments 
are contained in the VFO sub-chassis which is an integral part of the 
main chassis. This section is described as a separate assembly for 
simplicity. 


DISASSEMBLY 


REMOVAL OF TOP 


Remove the two screws at the rear of the top. Slide top back and out of 
grooves in the side panels. 


REMOVAL OF BOTTOM 


Remove four screws holding the speaker grille. Feed speaker down through 
cutout, using notches in cutout to clear outer edge of speaker. Remove remaining 
twelve screws and both snap-up legs. Slide bottom back and out of side panel 
grooves. When replacing screws, note that sheet metal screws should be used in 
plastic sides, for snap-up legs and for speaker bezel...machine screws elsewhere. 


DIAL SKIRT REMOVAL AND REPLACEMENT 


The main tuning dial skirt is friction mounted to the shaft and can be 
easily removed by pulling it straight off the shaft after the plastic knob 
is removed. The felt washers between knob and skirt provide a slight amount 
of friction to éliminate any backlash between the two. 


To replace the dial skirt, either a specially constructed tool as shown 
below, or a screwdrive with ablade width of approximately 9/32" can be used. 
With the tool, spread the "D" spring on the skirt hub so that the straight 
portion does not show through in the hub bore. If the tool tip shows in the 
pore, this is OK for now. Start the skirt on the shaft, with the tool handle 
pointing downward in relation to the front panel. This puts the handle of 
the tool out in the open. Push the skirt on the shaft until the tip of the 
tool in the hub bore hits the brass portion of the two diameter shaft. While 
maintaining inward pressure on the skirt, slowly remove the tool from the 
groove by using a rotational motion on the handle. As the tip is pulled from 
the hub bore, it will allow the skirt to be pushed on the shaft before the 
spring can regain its unstressed condition. Seat the skirt as far as it will 


go. 


q 
32 
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Dimensional details 
of insertion tool. 


Rear view of dial skirt 
with tool inserted. 


REMOVAL OF FRONT PANEL 


First remove top. Then remove two inside screws holding chassis to side 
panels. These are located near the top of the unit, one on each side. Remove 
BAND switch knob with aid of a small flat-bladed screwdriver. Then remove main 
tuning knob, dial skirt and RESONATE knob using 4-40 Allen wrench provided. The 
remaining small knobs pull straight off. It may be necessary to pry them off 
with a flat-bladed screwdriver. Protect front panel from scratches with cloth 
or piece of cardboard under the driver. Turn unit over and remove two screws in 
the bottom lip of front panel. Slightly spread the two side panels and remove 
front panel from grooves. Unplug cable going to PC board mounted on front panel 
and then separate panel from the TRITON. 


PILOT LAMP REPLACEMENT 


TRITON IV has three miniature 6 volt, 50 mA lamps located in the dial 
bezel that edge light the scale. To replace these, remove front panel as 
described above. Then remove bezel by removing small screws holding it to 
panel. The leads going to the bulb to be replaced should be unsoldered from 
the PC board and the bulb slipped out of the assembly. Replace with similar 
type bulb, available from TEN-TEC for 50¢ each. 


Meter lamp is a standard 14 volt bayonet type, No. 1813 or 1892. Access 
to this bulb is by removing top of unit. 
DIAL CORD REPLACEMENT 
The dial string mechanism consists of two parts, a .020" diameter dacron 


non-strechable string and an elastic cord. The diameter of the dacron Ls. ime 
portant for proper pointer readout, since it is wound on the tuning shaft and 


carries the pointer across the scale. Replace only with a string of the same 
diameter. The strechable section provides string tension. Both are available 
from TEN-TEC for 25¢. To install, remove front panel as described above. Attach 
one end of the elastic section to the #4 lug located at extreme left side of the 
panel, just above the BAND switch linkage. With long nose pliers squeeze the lug 
to secure it firmly without severing it. Turn main tuning dial fully counter- 
Clockwise. Knot one end of dacron string around the small pin in the tuning 


shaft and put on one turn, counterclockwise. (String should lead off from bottom 
of the shaft toward the right.) After setting serrated zero adjustment mechanism 


to its center of travel, run the dacron under the small pin in this mechanism and 
then up to the lower of two pulleys to the right of the meter. Then on up over 

the top pulley and straight across, left, to OFFSET control location. Temporarily 
tape free end of the dacron to top edge of the sub-panel here. Now run the elastic 
cord horizontally to the right, up and around the pulley located above and to the 
right of main tuning shaft, back horizontally to the left, under the lower of two 
pulleys between then RESONATE and OFFSET controls. Without stretching cord in the 
least, form a loop at the location of this bottom pulley, using the small metal 


band from the old assembly. Pass free end of the dacron string that was taped to 


the panel through this loop and feed both string and elastic around the two pulleys 
so that string runs parallel to top edge of panel. Adjust string length so that 
elastic now streches to the point where the two come together directly over OFFSET 
control shaft. Secure the two with a knot in the dacron. (This will now prestrech 
the elastic about three inches.) Attach the plastic dial pointer to string portion 
near the knot by hooking string around the two hooks on pointer, with the string 
passing under the long vertical bar. Slide pointer along the string so that it is 
exactly over the flat headed screw near OFFSET control when the tuning shaft is 

fully counterclockwise. If pointer tends to ride off the panel at the bottom, 

rotate it several turns on a horizontal axis to pre-load it with twist in the string. 


Make sure string around the shaft is in the groove and is as close to the panel 
side of the groove as possible. As shaft is turned Clockwise, the string should 
wind evenly without one turn going over the other, otherwise indexing will be some- 
what off at the top end of the scale. 


FUSE REPLACEMENT 


The fuse located on back panel protects the TRITON from heavy overload and 
reverse polarity conditions. Replace with a 3 AG fast-blo 20 ampere type. 
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80166 R.F. AMPLIFIER 


The rf amplifier in the receiving section is located on the RESONATE 


subchassis which contains the permeability tuned rack mechanism. 


of the main chassis. The amplifier is a single stage, dual gate MOSFET, Ql, 
with tuned antenna coil, Ll, and output coil, L2. These inductances are slug 
tuned and ganged by means of the rack assembly. Corresponding capacitors for 


the tuned circuits are not included on the PC board, with the exception of C3, 


the 28.0 MHz antenna capacitor. A set of five fixed capacitors are switched 
across Ll and a set of five adjustable trimmer capacitors, located on a sepa- 


rate PC board beneath the amplifier board, are switched across L2. 


input lead contains a 9 MHz trap to decrease direct i.f. frequency signals. 


The stage is power through the RF GAIN terminal, which connects to a 
variable DC voltage obtained from RF control. 


When the crystal calibrator is energized, a TTL gate on that assembly 
Switches on and presents a low impedance to the DEFEAT terminal, thereby re- 
ducing stage gain by about 25 dB. The calibrator output signal is loosely 
coupled to drain terminal, pin 1, of the MOSFET through the "gimmick capaci- 


tance. 


To align the tuned circuits, proceed as follows: 


a 


ou 


8. 


Connect a Ballantine or other suitable ac meter to receiver audio 
OULU. 


Connect signal generator to antenna terminal and position T/R-REC 
switch in T/R position. Set bandswitch and generator frequency to 
3.0 ‘MHZ. 


Temporarily connect a .01 mF capacitor from the 3.5 MHz trimmer 
terminal pin, located on small trimmer PC board, to chassis. See 
Figure 2. Set generator level to several hundred uV and tune to 
receive the signal. Adjust RFSONATE control for a peak on the 

ac meter, keeping signal level sufficiently low so that S-Meter 
does not register. 


Disconnect .01 capacitor, turn generator level to approximately 1 uV 


and peak 3.5 MHz trimmer capacitor. 


Set frequency to 4.0 MHz, reconnect .01 mF to same terminal and 
chassis, and increase generator level until signal is heard at 4.0 
Mz. Readjust RESONATE control for peak output. Disconnect .01 
capacitor, turn down level to approximately 1 uV and peak L2 for 
maximum output. See Figure l. 


Repeat steps 4 and 5 until there is no increase in output. This 
procedure aligns the 3.5 MHz band and tracks L2 to Ll. (Ll should 
not need any change from factory setting.) 


Switch to 7.0 MHz and set frequency to mid-band. Connect the .01 
capacitor to 7.0 MHz trimmer terminal and chassis. Using same pro- 
cedure, as in steps 3 and 4 above, adjust 7.0 MHz trimmer. (No 
further adjustment of L2 is necessary.) 


Lt isa ‘part 


The antenna 


Using same procedure as in step 7, align 14.200, 21.200 and 29.000 MHz. 


9 MHz TRAP ADJUSTMENT 


ae 


25 


Set receiver to 7.0 MHz and RESONATE control for maximum output. 


Without changing settings, adjust signal generator to 9 MHz and 
increase output until a signal is heard. Tune trimmer capacitor, 
C7.for null..\ Refer to Figure 1 for trimmer iocation., It is 
mounted on top of the PC board and accessible through the half- 
round cutout in rack plate. Use insulated tuning wand. Null is 
very sharp. 


3-9 
Transistor Voltages - (RF Control fully clockwise, rack plate removed.) 


Ql MOSFET 
| ‘Transmit | Receive Gl G2 
1-Drain 0 = S 
2-Gate 2 
3-Gate l 
cintabslenc chs ; , Transistor pins viewed from 


top of board. 
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The variable frequency oscillator produces proper injection frequencies 
for the transmitter and receiver circuits, using a 9 MHz i.f. system. This is 
accomplished by utilizing a permeability tuned master oscillator for all bands, 
Operating between 5.0 and 5.5 MHz whose output is mixed in an IC double balanced 
mixer with signals from a crystal oscillator. Crystal frequencies are selected 
by the BAND switches. The 14 MHz band uses the 5.0 to 5.5 MHz directly. 


Output from the mixer is filtered for each band with double tuned resonant 
circuits and then sent to a darlington follower stage. Frequencies for the 
various bands are as follows: 


BAND (MHz) VFO OUTPUT (MHz) 

oe 4 AED ast OC RM A) 

730 1650=16..5 
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The permeability tuned oscillator (PTO) is housed in the main tuning coil 
housing on a separate, sealed PC board. It is noted on the schematic as sub- 
assembly 80278. The main coil, L3, is shunted with L2 and has Ll in series. 
Adjustment of these two slug tuned coils, which are both on the same coil form, 
determines the linearity and band edge points. L2 is the coil nearest the 
aluminum cover when viewing the VFO assembly from the bottom. 


PTO ALIGNMENT 


1.. Connect frequency counter to VFO output terminal located on bottom rear 
edge of VFO sub-chassis. See photograph. Couple counter as lightly as 
possible while obtaining reliable indication. Counter should have input 
sensitivity rating of at least 100 mv. 


2. Set BAND switch on TRITON to 14.0 MHz and power transceiver in receive 
mode. Disable OFFSET by pulling knob out. 


3. Set main tuning shaft 25 kHz up from full counterclockwise position as 
indicated on dial skirt. Dial skirt should be zeroed and dial pointer 
should indicate close to left index scale mark, and within range of 
being set to index with serrated zero-set knob. 


4. Observe counter reading and if it is not 5.000 MHz, slightly touch up 
L2 slug. Slug position in the coil should be such that a clockwise 
rotation of the slug decreases frequency. 


5. Run tuning knob up scale and note counter readings at each 100 kHz of 
increase. If readings are within + 5 kHz, linearity is within speci- 
fications. However, in most all cases, linearity may be improved, 
especially if frequency reading at 5.500 MHz is not exactly aligned, 
or if all deviations from the first setting are in the same direction. 


6. If VFO range is compressed, i.e. reading on counter at what should be 
5.5 MHz is less than this, reset tuning to 5.0 position, turn L2 slug 
a fraction of a turn clockwise and then compensate for this decrease 
in frequency by turning L1l* slug also clockwise for a 5.0 MHz counter 
reading. Repeat step 5 to see if correction was sufficient or too much. 


7. «If range of VFO is expanded instead of compressed, compensation in the 
opposite direction is indicated. This is accomplished by turning slugs 
in opposite direction. 


*NOTE: To reach Ll slug without upsetting position of L2 slug, use the tuning 
tool with reduced shank that is provided with TRITON. Also note that 
L2 is used to adjust spread of VFO range and Ll to bring frequency to 
correct value. 


oe 


OFFSET ADJUSTMENT FOR 21.0 and 28.0 MHz BANDS 
a EON SEN 


To eliminate band edge birdies on these two bands, the crystal oscillator 
frequencies are chosen 10 kHz lower than what normally would be needed compared 
to the other bands. The variable PTO oscillator compensates for this deviation 
by switching in varactor diode, D3, by means of switch S1B. The amount of var- 
actor capacitance inserted is controlled by the amount of DC voltage applied 
through potentiometer, R22. To set this adjustment, proceed as follows: 


ays 


Set BAND switch to 14.0 and frequency on dial to 14.000. 
Connect counter to VFO output as above. Counter should read 5.000 MHz. 


Switch BAND switch to 21.0 band and without moving setting of main 
tuning knob, adjust R22 (see photograph) so that counter reads 12.000 MHz. 


MIXER OUTPUT ADJUSTMENTS 


The double tuned circuits connected to mixer output on all but the 14.0 MHz 
band are wide band, overcoupled resonant circuits that are best aligned using a 
Sweep oscillator system. Because they are wide band, realignment is seldom neces- 
Sary except in the case where a tuned circuit component is replaced. Only if re- 
alignment is definitely indicated should the following alternate procedure be used. 


ee 
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8. 


Connect an rf oscilloscope and/or rf voltmeter to VFO output. 


Transformer Tl is adjusted using the 28.0 MHz band. It is necessary 
that both 28.0 and 29.5 MHz crystals be installed in the TRITON. If 
Tl does not need alignment, proceed to step 5. 


Set TRITON to 28.000 MHz. Adjust both top and bottom slugs of ‘TE for 
maximum output at 19.000 MHz. Being overcoupled, one adjustment will 
affect the other. 


Note voltmeter reading and switch to 30.0 MHz. If reading is appreciably 
lower, touch up top slug and recheck at 28.0 MHz. When properly tuned, 
the frequency response should peak near each frequency extreme with a 
shallow dip in the center. Readjustments of both slugs may be necessary 
to achieve the proper passband curve. 


Output voltage should be no less than 200 mV at any frequency and may 
range up to 300 mv. If this is not the case, adjust R27, the crystal 
injection adjustment, for 200 mv at the lowest point?" Caution. Too 
high an output voltage setting will not improve performance but will 
increase unwanted mixer products. 


Capacitors C7 through Cl2 are used to peak VFO output in the center of 
the 3.5, 7.0 and 21.0 MHz bands. Set TRITON to 3.75 MHz and peak C9 and 
Cl2. Check output at 3.5 and 4.0 for symmetry and run frequency through 
this range to determine double peaked response. Make minor adjustments 
to C9 and C12 until desired curve is obtained. 


Set frequency to 7.2 MHz and peak C8 and Cll. Check output across 
frequency band of ©7.0 to +7 <3 MHz; 


Set frequency to 21.2 MHz and peak C7 and C10. Check curve. 


MIXER BALANCE 


To balance mixer input for minimum crystal oscillator feedthrough, proceed 
as follows: 


1g 


Ze 


Connect rf voltmeter to VFO output. 


Disable PTO by connecting a .01 mfd capacitor between the output lug of 


the PTO subassembly (not VFO ee ble and chassis. The output lug is 
the one of four in line that is farthest from the front of the TRITON, 


mounted on one side of the small aluminum housing. The bottom view 
photograph indicates the general area of this terminal. 


3. Set BAND switch to 28.0 MHz and adjust R2 potentiometer for minimum 
voltmeter reading. 


Semiconductor Voltage Readings (BAND switch 3.5 MHz) 


Ql MOSFET 
Q2 


Q3 MOSFET 
Q4 
Q5 


Semiconductor pins 
viewed from top of 
PC board. 


*Depends on setting of R2. 
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80287 TX-RX MIXER 


Receiver Mixer - Integrated circuit IC-1 is a double balanced mixer which 
converts the input signal from the rf amplifier to the 9 MHz i.f. frequency by 
either adding to or subtracting from the VFO frequency. The VFO signal is 
applied via the lead to the ACCESSORIES plug from either an external VFO con- 
nected to the plug or through the jumper on pins 6, 7 and 8 and the internal 
VFO when the jumper plug is inserted. The mixer output is loaded with a tuned 
circuit, C5 and L3. L3 is peaked for maximum noise pickup when the receiver 
is tuned off station, or with the antenna disconnected. 


The mixer balance potentiometer, Rl, should be set to null any received 
birdie that may be received, without antenna connected, at about 21.320 MHz. 
Tune = 5 kHz of this frequency to determine if Rl needs setting. 


Diode Dl acts to short the output in the transmit mode by being forward 
biased with the removal of the "R" voltage from the circuits. 


Transmitter Mixer - Integrated circuit IC-2 combines the VFO frequency 
with the 9 MHz carrier signal that is general on SSB GENERATOR assembly, re- 
sulting in an output signal at the operating frequency. As in the receiver 
mixer, the VFO signal can be from either an external source or from the TRITON 
VFO. In CW the amplitude of the 9 MHz signal is set by the DRIVE control and 
in SSB audio information unbalances the 9 MHz signal with the proper informa- 
tion, both functions being performed on the SSB assembly. Hence the mixer 
output contains all needed modulation characteristics. 


Only one adjustment is needed in the mixer. Mixer balance potentiometer 
R19 is adjusted so that residual transmitter output signals are minimized as 
observed on an oscilloscope connected across the ANTENNA jack. Set frequency 
to 28.0 MHz, MODE switch to LOCK position, DRIVE control fully CCW and use 
dummy load. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, RF gain fully cw) 
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Semiconductor Voltage Readings 
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60279 1.F.-AGC 


The 9 MHz i.f. amplifier utilizes two stages, both of which are gain 
controlled for AGC. Input signal is derived from the output of the receiver 
mixer after being passed through the 8 pole crystal lattic filter on SSB 
GENERATOR assembly. PIN diodes Dl, D2 and D3 present variable capacitances 
across the signal path in the i.f. stages. The amount of shunting is deter- 
mined by the amount of AGC voltage developed in the DC darlington stage, 04 
and Q5. Output of the i.f. amplifier is converted into an audio signal by 
product detector, Q3. It then goes to the FILT IN terminal and is returned 
through the FILT OUT terminal. If Model 245 CW filter is used, it connects 
between these two terminals. If no filter is used, these terminals are 
jumpered together on the filter socket. 


Audio signal applied to the FILT OUT terminal is amplified in one section 
of dual op-amp IC-l, and fed to the AUDIO terminal. The second op-amp further 
amplifies the signal for AGC purposes. The S-Meter is driven by the AGC darling- 
ton output stage, as well as the PIN diodes, in the receive mode, but is discon- 
nected when transmitting by blocking diode, D4. 


Three adjustments are required on this assembly. The first two, i.f. 
transformers Tl and T2, are peaked for maximum S-Meter reading while using 
crystal calibrator. Maintain a meter reading less than S5 by selecting one 
of the weaker calibration points and detuning RESONATE control so that AGC 
action is held to a minimum. If these steps are unsuccessful in reducing 
meter deflection, tune beat note to upper or lower passband skirt until meter 
reads in correct range. 


S-Meter calibrating potentiometer R20 should set meter to S9 reading when 
50 uV signal at 14.100 MHz is applied to ANTENNA terminal. R20 should be ad- 


justed after RESONATE control is peaked and main tuning adjusted for maximum 
meter deflection. 


Pin Voltage Readings - (Receive mode, no signal conditions.) 


Transmit Receive i Transmit Receive 
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80274 AUDIO POWER AMPLIFIER 


Integrated circuit, IC-1, contains the complete audio power and preamplifier. 
Input is applied to pin 2 and output taken from pin 8. Input signal may be from 
one of two sources, the received signal which is applied to the INPUT terminal 
and passes through the muting circuit when open or from the sidetone oscillator 
consisting of Q2 and Q3. 


Input signal is shorted to ground whenever muting transistor, Ql, is put 
into the conducting state. This occurs in the transmit mode by the application 
of the "T" voltage to its base circuit through Dl. Cl, Rl and R2 form a short 
RC circuit to slightly delay the turn-on time of the audio signal. 


The sidetone oscillator is a relaxation type made up of unijunction tran- 
Sistor 92. C5, in conjunction with R8 and pitch control R7 determine the fre- 
quency. Q3 is the turn-on switch, controlled by the application of the SIDETONE 
voltage to its base. The SIDETONE control voltage is the "T" voltage, but it is 
applied only in the CW position of the MODE switch. Sidetone level is adjusted 
by R5. The sidetone signal is prevented from being muted along with the incoming 
Signal by isolating resistor R4. 


Pin Voltage Readings - (No signal conditions, CW mode, Drive fully CCW) 
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80308 CRYSTAL CALIBRATOR 


Transistor Ql is a crystal controlled oscillator operating at 100 kHz. [It 
is set to the correct frequency by adjusting the capacitive load across the cry- 
stal with Cl trimmer. This setting is made while zero beating calibrator output 
with WWV signal as outlined in SECTION 2. 


The output of the oscillator is applied to one input of a dual input NAND 
gate whose second gate is fed from a slow running multivibrator made up of two 
similar gates in IC-l. Speed of the multivibrator is controlled with R6, but 
oscillation will not result if the control is set to either extreme. To further 
divide the pulsed 100 kHz signal down to 25 kHz, dual flip-flop, IC-2, is used. 
Output from this stage as well as from the 100 kHz signal, is fed to the OUT 
terminal. The fourth gate in IC-l is energized to the "on" state with applica- 
tion of +i 2ivolte.toe, the circuit. ».Output of this’ gate. connects. to the DEFEAT 
terminal on rf amplifier, thereby reducing its gain while the calibrator is 
functioning. 


Power to the integrated circuits is regulated to 5.6 volts with zener diode 


Dl. The termina? marked 25/100 is not used in the TRITON, but converts cali- 
brator to 100 kHz mode if grounded. 


Pin Voltage Readings - (Receive mode.) 
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Semiconductor Voltage Readings - (Calibrator "on.") 
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80282 SSB GENERATOR 


This assembly contains the eight pole crystal filter subassembly, which is 
used in both the receiver i.f. chain and the transmitter SSB generator, carrier 
(BFO) crystal oscillator which operates at 9 MHz, balanced modulator for SSB 
generation and a two stage microphone audio amplifier. 


The crystal lattice filter may take one of several physical forms. However, 
no alignment of the filter is necessary and all types are mounted on a small PC 
board as a subassembly. In the receive mode, the filter is inserted between the 
RX MIXER output and the i.f. amplifier input to achieve the desired selectivity. 
When transmitting, the output of the balanced modulator, IC-l, is passed through 
the filter before being sent to the TX-MIXER, to block the carrier and unwanted 
sideband. 


Q3 is the carrier oscillator operating at approximately 9 MHz. Its exact 
frequency is determined by which of three trimmer capacitors, Cl, C2, C3, are 
placed in the crystal circuit. Cl is in the circuit under all MODE switch con- 
ditions and sets the carrier to the desired frequency on the high side of the 
lattice filter skirt. (This position is used in the SB-R mode.) In this mode, 
both C2 and C3 are removed from the crystal circuit by transistor switches Ql 
and Q2 respectively. Their bases are grounded through the MODE switch. 


In SB-N, both of these capacitors are inserted into the circuit by removing 
the base grounds, and the three capacitors in parallel set the oscillator fre- 
quency down on the opposite (low frequency) filter skirt. In the CW modes, C3 
is removed via Q2 so that the carrier frequency increases 750 Mz into the filter 
passband. Cl and C2 determine this setting. 


Output from the carrier oscillator is fed to the BFO terminal and the 
product detector on the IF-AGC assembly, and also to balanced modulator IC-1 
where it is mixed with an audio signal from microphone amplifier IC-2. Output 
in the SSB modes is a double sideband, supressed carrier signal, whose unwanted 
sideband is removed in the lattice filter. Further carrier reduction also occurs 
in the filter. 


For CW operation, the balance of IC-1 is upset when terminal CWU is grounded 
through the MODE switch. This also is the case in LOCK mode. Audio from the 
microphone channel is eliminated by this same shorting procedure. The amount 
of "T" voltage (controlled by setting of DRIVE control in CW mode) applied to 
pin 7 of the balanced modulator determines the gain of the modulator and hence 
the level of carrier signal applied to the TX-MIXER. 


Transformer Tl is factory adjusted to the crystal lattice filter using an 
elaborate sweep system and should not be field adjusted. To do so would upset 
the flatness of the passband response with resulting transmitted and received 
audio coloration. 


CARRIER OSCILLATOR ALIGNMENT 


Proper alignment of Cl, C2 and C3 requires use of a frequency counter and 
either an rf VTVM or oscilloscope with response to 10 MHz. These capacitors 
should not be readjusted on general principles but only after it is definitely 
found that the carrier is not where it should be on the passband curve or that 
the CW frequency is not 750 Hz up from the SB-N carrier frequency. To make the 
adjustments, proceed as follows: 


1. Connect counter to junction of R5 and R6 in emitter circuit of Q3. 
If there is no DC blocking capacitor in counter input, connect 
through .01 uF. 


2. Connect either rf VTVM or 'scope to ANTENNA jack. Load with dummy 
load. 


3. Set MODE switch to SB-R position and DRIVE control fully counterclockwise. 


4. Completely unbalance modulator by setting CARRIER BAL. potentiometer, 
R13, to either extreme. 


HO: 


Lin 


a2: 


Jb 


Pin Voltage Readings* (No signal, DRIVE fully CCW, OFFSET on.) 


Temporarily set Cl for frequency reading “or 9,001, 9/00 HZ. This places 
carrier approximately in center of passband. 


Short PTT line to chassis to place TRITON in transmit mode. 


Advance DRIVE control so that output of 20 volts, rms is read on VTVM 
or 60 volts, peak-to-peak is displayed on oscilloscope. 


Readjust Cl to decrease capacitance and increase frequency to point 
where output decreases to 1 volts, rms on VTVM or 3 volts,p-p on ‘scope. 
This represents a point 26 dB down on the skirt. 


Set MODE switch to SB-N, temporarily set C2 to half capacitance and 
adjust C3 so that output is 1 volt, rms on VTVM or 3 volts, p-p on 
"scope. Frequency now should be on low skirt. Note and record fre- 
quency. 


Set MODE switch to LOCK. Adjust C2 so that frequency is 750 Hz higher 
than in step 9. Amplitude of output should return to approximately 
that on step 7. 


Repeat steps 8 through 10 in sequence until no further adjustments are 
necessary. C2 and C3 both determine low skirt frequency and both have 
a slight effect on Cl. Readjustment of all three is necessary after 
any one is altered. 


With MODE switch in SB-N position, and without changing DRIVE setting 
of previous steps, turn up sensitivity of 'scope or VTVM. Null CARRIER 
BAL. potentiometer R13 for minimum residual carrier. Output should be 
less than 10 mV on VTVM or 30 mV on 'scope for a -60 dB carrier sup- 
pression. 


Remove jumper from PTT line. 
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80291 BANDPASS FILTERS 


This plug-in assembly contains five passive filters which are switched into 
the TX-MIXER output circuit with the BAND switch. They are doubled tuned, over- 
coupled bandpass units for all but the 3.5 MHz band. A five pole low pass filter 
is used on this band. 


These filters are very broad and require no field alignment. Since they 
are passive, no voltage measurements are required. However, resistance to 
chassis on all bands except 3.5 MHz should show zero. On 3.5 kHz, input re- 
Sistance (right hand set of terminals on schematic) should be infinite due to 
blocking capacitors on both filter and TX-RX MIXER assemblies. Output terminal 
resistance is 47 ohms. 
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80285 LOW LEVEL DRIVER 


This assembly contains three linear Class A amplifier stages to increase 
the level of the rf signal from the TX-MIXER and BANDPASS FILTERS to that re-— 
quired to drive the final driver stage. The first two stages, Q3 and Q4, are 
ALC controlled by transistors Q2 and Ql in their emitter circuits. The third 
stage operates at a fixed gain. Bias for the second and third stages is pro- 
vided whenever the "T" voltage is applied to the T terminal, with diodes Dl 
and D2 determining the value of bias voltage. The first stage bias is simi- 
larly derived from diodes D3 and D4, but the turn-on is delayed a small frac- 
tion of a second. Voltage applied to these diodes from terminal tD is delayed 
from the normal "T" voltage by circuits on the CONTROL BOARD assembly. The 
delay is a necessary part of the sequential keying circuit in the TRITON that 
provides clickless CW. 


Since all three amplifier stages are broad band designs, no tuning or ad- 
justments are necessary. Switch S4C/S4D, located on the VFO subchassis, 
inserts a low pass filter on the 7.0 MHz band to reduce higher order mixer 
products. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW.) 


Transistor Collector Base Emitter _ 
Transmit Receive fransmit ); “Receive | Transmit Receive 


Transistor pins viewed from 
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80276 FINAL AMPLIFIER 


The high power rf amplifier and its push-pull drive stage are housed in 
a metal box which is an integral part of the heat sink assembly. The unit is 
attached to the back panel with four screws and connections are made by means 
of two phono connectors for rf input and output and five soldered-on leads for 
control voltages. 


Ql and Q2 consitute a Class AB linear push-pull driver stage of wide band 
design. Impedance matching into and out of stage is by means of transformers 
Tl and T2. Bias is applied whenever "T" voltage is applied to the terminal so 
marked, and quiescent current in the collector circuit is adjusted to a value 
of between 4 and 8 mA with potentiometer Rll. Access to this control is by 
means of the small hole in the brass box as shown in Figure 1 of this section. 
To adjust bias, unsolder the small jumper red wire connecting the second small 
feed through terminal to the large +12 volt lug. Insert a DC millammeter be- 
tween the two, set DRIVE control fully CCW and MODE switch to LOCK position. 
If driver collector current is not between recommended limits, readjust trim- 
pot (clockwise to increase current) by rotating the trimpot plastic serrated 
knob through the shield box hold with the aid of a small awl type probe. 


Power amplifier transistors Q3 and Q4 are also in a Class AB push-pull 
arrangement. Bias is applied to the bases in a shunt feed system through L2 
and L3. Bias is fed to this stage from a regulated and controlled supply on 
the OT-TR assembly. Quiescent current for the finals is adjusted as outlined 
in the section on the OT-TR assembly. 


Bias for both stages are temperature compensated to maintain a relatively 
constant operating point by mounting the bias diodes in direct conact with the 
heat sink. Dl controls the driver stage and D2 the output stage. 


Since all transistors are inaccessible in the shield can, no voltage 
measurements can be made at their terminals. However, voltages going to the 
feed-through terminals can be checked to the following values: 


(SB-N mode, Drive fully CCW.) 


Terminal Wire Color Transmit Receive 
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80307 LP FILTER 


The output signal from the final rf amplifier, although linear with regards 
to its power-in/power-out character, contains harmonic components above desir- 
able levels. The push-pull configuration decreases the even order components to 
some degree, but does nothing for the odd harmonics. To further decrease evens 
and odds, the signal is passed through a set of five pole, low pass filters before 
being radiated. The proper filter is selected by the BAND switch. 


The assembly containing the filters and switch is permenantly mounted in 


the rear corner of the chassis, adjacent to the ANTENNA jack. No active com- 
ponents are contained on the assembly and no tuning is required. 
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80284 SWR-ALC 


This assembly contains the SWR bridge components, the Automatic Level 
Control sensing circuit and the receiver antenna relay. 


Rf energy on its way to the ANTENNA jack first passes through the primary 
of transformer Tl in the SWR bridge. The bridge is balanced on the 28.0 MHz 
band by setting trimmer capacitor Cl so that there is a null on the meter when 
a 50 ohm resistive dummy load is connected to the ANTENNA jack. Reflected power 
is sensed through diode D2, filtered to a DC component in C4 and applied to the 
meter by way of the REV terminal. R11, in series with the meter, is adjusted 
for a 3 to 1 SWR meter indication when the load is changed to 150 ohms. This 
adjustment should be made with DRIVE set so that ALC indicator lights. 


The forward power is sensed and converted to a DC control voltage through 
Dl and C3. It is buffered by emitter follower Ql and then applied to ALC driver 
stages Q2 and Q3. Output is taken from the ALC pin and applied to the low level 
rf amplifier assembly. The ALC indicator is connected in the collector circuit 
of Q2. Both R8, the ALC maximum threshold adjustment, and the panel ALC control 
setting determine the overall gain of the amplifier. To set R8, set ALC control 
fully clockwise, power the TRITON in the LOCK position with a dummy load and with 
a DC ammeter in the +12 volt lead, advance DRIVE control to where ammeter reads 
18 amperes. (R8 should be set to its extreme where ALC light does not light.) 
Then turn R8 down from this extreme until ALC lamp just starts to light. Check 
ammeter readings on all other bands, and if reading goes above 18 amperes before 
ALC lamp lights, reset R8 on this band to 18 ampere meter reading. Final setting 
of R8 is correct if band indicating highest reading does not exceed 18 amperes. 


Relay Kl connects the receiver antenna terminal to the ANTENNA jack when 
receiving and to ground when transmitting. Back-to-back diodes D4 and D5 further 
protect the receiver antenna input from high rf voltages during transmit mode. Kl 
is a fast acting reed relay with SPDT contacts which is energized by the "tT" 
voltage. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW.) 


Pin Transmit Receive i Transmit Receive 
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Semiconductor Voltage Readings 
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80281 OT-TR ASSEMBLY 


This assembly contains the final rf amplifier bias regulator, mute relay 
with adjustable drop-out delay and offset lamp drive. 


Bias for the final amplifier is determined by the setting of R9 potenti- 
ometer in the integrated circuit regulator IC-l. Temperature correction is 
achieved with a temperature sensing diode connected mechanically to the final 
amplifier heat sink and electrically to the IC regulator. Output from the in- 
tegrated circuit in turn controls power transistor Ql so that a higher level of 
current can be regulated. To adjust bias, place a DC ammeter in the +12 volt 
lead to the TRITON. Load it into a dummy load, set MODE switch to LOCK position 
and DRIVE control fully counterclockwise. Note current reading and then slowly 
rotate R9 in the direction that decreases the current reading. After deter- 
mining which direction decreases current, set control fully in this direction. 
This will cut off final transistors. Note quiescent current drawn by the re- 
maining transmitter circuits. Then advance R9 so that reading increases by 1/2 
ampere--no more. This value should be approximately 1-1/2 to 2 amperes. Too 
low a bias setting will cause distorted audio in SSB due to the amplifier opera- 
ting as a Class C amplifier. Too high a quiescent current will increase power 
dissipation in the output transistors with undue overheating. 


The mute relay does not control any internal TRITON functions, hut is added 
for control of external equipment. One set of SPDT contacts are brought out to 
the TRITON rear panel and designated as N.O. and N.C. MUTE jacks. The second 
set is brought out only as a normally open set and designated EXT. T/R. In both 
cases, one terminal is connected to chassis ground. If both leads are desired 
above ground in either or both sets of contacts, as in switching 115 VAC, this 
can be accomplished by rewiring the plug-in socket. The relay leads on the PC 
board are isolated from the common ground, but are connected to chassis at the 
connector socket. Terminal pin Cl is the common terminal of the N.O. and N.C. 
MUTE jacks and C2 the lead for the EXT. T/R jack. .dlo lift either.or both of 
these from chassis, remove plug-in, unsolder the bare wire from the Cl and/or C2 
lug that connects to the chassis lug. Solder an insulated lead to the lug and 
feed it out of the chassis. CAUTION NOTE: The TRITON phono plugs that are used 
for these jacks cannot be used if both leads are to be lifted from chassis since 
one side of these co-ax plugs is inherently a GND lug. 


The drop-out delay time is adjusted to a value in accordance with the 
external equipment requirements with trimpot R12. In adjusting this potenti- 
ometer, do not upset the final bias control setting, R9, on the same assembly. 


Transistors Q3 and Q4 turn on the offset tuning OT indicator LED whenever 
the TRITON is in the receive mode with the OFFSET on-off knob pushed in. When 
transmitting, or with the knob pulled out, "T" voltage at the T terminal or a con- 
trol voltage at the OT ON-OFF terminal serve to disable the LED. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, OFFSET knob in.) 
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80280 CONTROL BOARD 


This assembly contains a set of synchronous transistor switches for control- 
ling the "T" and "R" voltages that switch the TRITON from transmit to receive 
mode. It also contains an integrated circuit voltage regulator which powers the 
frequency and voltage sensitive circuits in the VFO, SSB GENERATOR and product 
detector, and the OFFSET control voltages. 


Transistors Q2, Q3 and Q4 constitute the "T" voltage switch which presents 
operating voltage at the T terminal whenever the T/R terminal is grounded. This 
occurs whenever the PTT jack is shorted or when the key line is closed. The 
presence of "T" voltage at the base of Q5 switches off the normally present "R" 
voltage from switch Q6 and Q7 and terminal R. Whenever "T" voltage is switched 
on, it is delayed by R8, C2 and R7 and applied to Ql, which momentarily delays 
the arrival of the "T" voltage at the tD terminal. This delay is necessary for 
sequential keying in CW which eliminates key clicks. No adjustments are neces- 
sary for these circuits. 


Regulated voltage of approximately 9 volts is developed in integrated cir- 
cuit IC-1l and fed to voltage sensitive circuits. No adjustments are needed in 
the regulator. 


The OFFSET control voltage for the varactor diode in the VFO is derived 
through steering diode D2 through terminal OT. The amount of control voltage 
varies between about 3 and 6 volts as determined by the setting of the OFFSET 
control and resistors R21 and R23 which connect in series with the control. 
Transistor Q9, which is effectively in shunt with this voltage and ground is 
in an off state and has no effect on the offset voltage when receiving and with 
the OFFSET knob pushed in. When transmitting, or with the knob pulled out, Q9 
is turned on, thereby shunting the voltage at its collector to ground. This 
back-biases D2 and disconnects the voltage divider from the OT terminal. At 
the same time, Q8, which was previously conducting and back biasing diode Dl, 
goes to an off state and inserts the voltage developed by the setting of R16, 
in series with resistors R15 and R17, through forward biased Dl to the OT ter- 
minal. Trimpot R16 is adjusted to a value equal to the center position voltage 
of the OFFSET control, in essence the voltage representing no Oftset: 


To adjust R16 properly, turn the OFFSET control to center zero position 
and engage the circuit by pushing knob in. Tune in one of the calibrator fre- 
quencies and adjust to a given pitch. Then pull OFFSET knob out and adjust R16 
so that same pitch is received. Check by alternately engaging offset circuit 
and make any adjustment so that received beat pitch does not change. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, OFFSET knob pushed in and 
centered. ) 
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CW FILTER, MODEL 245 


The Model 245 CW Audio Filter is an accessory intended for use with 
TEN-TEC TRITON transceivers. The filter is a plug-in PC board assembly 
containing four active operational amplifier stages, each stage output 
available at one of the seven pins of the connector. The other pins are used 
for input, ground and +12 VDC connections. 


When installed in the TRITON transceiver, either one or all four of the 
stages can be selected with the MODE switch on the TRITON. The CW-1 position 
of this switch will insert all four stages, resulting in a 150 Hz wide band- 
pass centered at 750 Hz. The CW-2 position selects only one stage so that 
the skirt attenuation is much less. 

SPECIFICATIONS 


BANDWIDTH - 150 Hz at half power point, 1.45 kHz at - 60 in CW-1l position. 
260 Hz at half power point, 2.8 kHz at - 20 dB in CW-2 POSTETON. 


SHAPE FACTOR = 7.2> to 1 at 6/60 dB in CwW-1 position. 
CENTER FREQUENCY - 750 Hz. 
INPUT IMPEDANCE - 220 k. 
OUTPUT IMPEDANCE - Less than 10 ohms. 
POWER SUPPLY - +12 VDC @ 2 mA. 
INSERTION GAIN - App. 2.5 dB. 
INSTALLATION in TEN-TEC TRITON transceivers 
ee Ee SLL UN CCT ORS SL Vers 
The Model 245 is easily installed in the TRITONs, which already have 
provisions for accepting the PC assembly along with proper switching to select 
two response curves. The filter location is on the bottom side of the 
TRITON chassis, near the CRYSTAL CALIBRATOR PC assembly. To remove the bottom 


plate and install the filter, proceed as follows: 


1.) Remove the sheet metal screws holding the plastic speaker bezel to 
the bottom plate. 


2.) Remove the screws holding the bottom plate to the plastic sides and 
the two in the central portion of the plate. 


3.) Slide the bottom plate to the rear and off of the unit, feeding speaker 
wire between bottom plate and final amplifier heat sink. 


4.) The speaker can be fed through the cutout in the bottom plate. Two 
notches in the large hole provide clearance. 


5.) Locate the unused 7 pin PC board socket near the calibrator assembly. 
With diagonals, clip off the blue jumper wire connecting pins 1 and 4 
on this socket. Do not disturb the connections of the other wires 
to these lugs. 


6.) Unplug rf connector going into final rf amplifier, 


7.) Plug the Model 245 in the socket with the hollow tubular standoff 
going over the 4-40 screw in the chassis. 


8.) Secure the assembly by running a 4-40 nut on the screw and inserting 
the 4-40 screw provided with the filter into either one of the two 
holes on the socket end of the PC board. 


9.) Reconnect rf connector and attach bottom plate. 


3-38 
Operational Check 


To check the filter operation, reassemble the bottom plate and speaker 
in reverse order to that given above. Power the TRITON with the MODE 
switch in the SB-N position. Adjust the audio level so that off-station 
background noise is received at a comfortable level. The hiss and noise 
will contain a broad range of frequencies, especially the highs. Switch 
to CW-2 and the highs should be noticable reduced in level. Then switch 
to CW-1 and all of the hiss should be removed, leaving only the hollow sound 
of frequencies around 750 Hz. This verifies that the filter and MODE switch 
are working properly. 


Pin Voltage Readings - (Receive mode.) 


Pin Volts 
IN 0 
GND 0 
+12 eS 
OWL 0 
OUT 2 55 
OUTS 65 
OUI 0 


Integrated Circuit Voltage Readings-(Both units.) 


Pin Volts 
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MODEL 245 


WARRANTY AND SERVICE POLICY 


TEN-TEC warrants this product to be free from defects in workmanship and 
material for a period of one year after date of purchase. 


1. Registration: The warranty card must be returned promptly to 
establish the warranty period. We will communicate with you 
in the event of circuit changes or modifications. It is also 
a check if stolen. 


2. Original Purchaser: This warranty applies to the original pur- 
chaser. If your warranty card has been returned, no other 
proof is required. 


3. Proper Delivery: If the unit is returned to the factory, it 
must be adequately packed and shipped prepaid. It will be 
returned, transportation paid. 


4. Communication with the Factory: If trouble develops, advise 
serial number, all conditions and symptoms. 


In-Warranty Field Repairs: To expedite repairs TEN-TEC will 
send replacement assemblies prior to receiving the suspected 
defective one. The replacement will be billed on a 30-day 
memo and credit will be issued when the defective one is re- 
turned. No remittance or deposit is required. If the de- 
fective unit is not returned w ays, you will be 
billed. 


6. Out of Warranty Repairs: New circuit boards or discrete com- 
ponents can often ce supplied to eliminate the cost and brother 
of shipping the unit. A nominal charge will be made. Certain 
‘items such as the PTO (permeability tuned oscillator) and rack 
tuning are not field replaceable. When the unit is sent to the 
factory, a nominal charge will be made for labor and material. 
Quotations upon request after examination. 


7. Exclusions: This warranty does not apply to damage caused by 
mishandling, lightning, voltages in excess of rating, reverse 
polarity of DC supply or changes in circuits. Claims for dam- 
age in transit should be filed with the carrier. The warranty, 
however, is NOT voided for attempted repairs to defective units, 
the installation of additonal switches, etc. when there is no 
change in the basic circuits. Under no circumstances is TEN- 
TEC liable for consequential damages to person or property by 
the use of this unit. 


8. This warranty is given in lieu of any other warranty express or 
implied. 


9. TEN-TEC, INC. reserves the right to make any improvements to 
its products which it may deem desirable without obligating 
itself to install such improvements in its previously manu- 
factured products. 


TEN-TEC, INC. Sevierville, TN 37862 


on~s 
ee 


* 
vi. 
| 
‘ fed 
Te 
j 
ae 
/ 
{ 
i 
: + 
i 
w d 
BY 
i 
‘ 
F : 
i , iy i 
ee aa! 


Wr gw 


TEN-TEC inc 


HIGHWAY 411 EAST SEVIERVILLE, TENNESSEE 37862 (615) 453-7172 


Dear OM: 


We are shipping your TRITON without the Owner's Manual. 
It is our custom to carefully review the manual after the 


first production to eliminate errors and to insure accuracy. 
Sa 


Oe oe ee etn struct on sheet will give you 
all the information you need to put the TRITON on the air 
and to learn the functions of all major controls. We hope 
that this policy will not inconvenience you and that a 
complete and accurate manual will be worth the short de- 
livery interval. Your returned registration card will put 
you on the mailing list to receive the manual just as soon 
as it is available. 


Sincerely, 


TEN-TEC, . INC. 
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PRELIMINARY OPERATING INSTRUCTIONS 


TEN-TEC TRITON IV 
INTRODUCTION 


The TRITON IV is a medium powered transceiver employing the latest 
techniques in solid state technology. Unique balun type transformers 
couple each rf stage insuring efficient energy transfer without the need 
to resonate or tune. Individual low pass output filters for each band 
reduce harmonic and TVI components to a low value. 


Although essentially a fixed station, the Triton IV is equally at 
home when used mobile or portable. It operates from b2=14- VDC or" from 
an external ac power supply. . 


As you become more familiar with the Operation of your TRITON you will 
value the built-in Operating conveniences. "Tune-O-—Matic" band changing 
completely eliminates transmitter tune-up. The panel meter automatically 
Switches from an "S" meter to a SWR bridge when transmitting. The normal 
sideband is selected for you, whether it be upper or lower, according to 
the band.in use... It is manually reversible. LEDs indicate the offset 
tuning and automatic level control operation, and the crystal calibrator 
is pulsed for easy identification. These are just a few of the many fea- 
tures you will come to Sli) OV Seri isin Sad pitheMtRITONS TV was designed for 
active, serious amateurs. . 


CONDENSED OPERATING INSTRUCTIONS 


The following instructions will enable the operator to quickly place 
the TRITON Iv in operation. A more detailed description of the controls, 
their functions, and complete technical information and schematics for 
servicing and alignment will be Supplied to every registered owner upon 
completion of the manual. 


REAR PANEL CONNECTIONS 
ee IND 


POWER —- Use a 12 to 14 volts pc power source capable of delivering 18 
amperes with better than 102 regulation. Pin connections to the 


Six prong power socket: Pins 1 and 2, (top two) - Power switch 
if AC supply is used. (If TEN-TEC 252G or 262G supply is used, 
cable supplied is wired for panel switch operation.) Due to con- 


tact resistance of power switch on the A ®control,; it isi not rec- 
ommended that the 18 ampere DC be controlled by this switch. Pins 
3 and 4, (center two) - Negative 12 volts (GND). Pins 5 and 6, 
(bottom two) ~ Positive 12 volts. (Use ,both pins in parallel for 
minimum contact resistance, and 12 or 14 gauge wire.) 
4 

GROUND STRAP — Connect a good earth ground to the chassis lug provided 
above the power socket. If mobile, connect a short heavy lead from 
this lug to the automobile chassis (dash board structure) . 


ANTENNA — Connect a 50 to 75 ohm, unbalanced resonant antenna, such as a 
beam, dipole or vertical. Balanced antennas and those with higher 
impedances -should be matched to the TRITON with an antenna tuner or 
Similar network. 
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TRANSCEIVE/RECEIVE SWITCH - Set this switch in T/R position if one antenna 
is to be used for both transmit and receive. If separate antennas are 
used, or where an instant~break-in linear is incorporated, set switch 
to REC. position and connect second antenna or lead from antenna T/R 
switch in linear to REC. ANT. jack. 


MIC —- For SSB operation, use a high impedance crystal, ceramic or dynamic 
microphone. Use standard 1/4" stereo phone plug -- tip to PTTsswigenws: 
band to microphone; barrel to GND. (Use shielded cable.) 


KEY — For CW operation, connect a straight key, bug or electronic keyer. 
Electronic keyer should be type using reed relay as keying element, 
Since a good short to ground is needed in key—down position. 


Other rear panel connections that are not needed for Simple transceive 
Operation without an external linear are: 


SIDETONE - This jack provides the sidetone signal for use with split re- 
ceiver operation. 


EXT. T/R - This jack is used to control transmit/receive relay in external 
linear. 


REC. ANT. - See section on TRANSCEIVE/RECEIVE switch above. 

PTT — This jack is used when separate push-to-talk switch is used. 

AUDIO — External speaker or phones can be connected to this jack. 

AUX. 12 VDC - 12 volt DC power available for powering small accessories. 


MUTE — Normally open and normally closed sets of contacts are provided for 
control of external receiver mute circuits, or external linears. De- 
lay on drop-out of these contacts is controlled with internal trimpot. 
(Refer to Detailed Operating Instructions in Manual.) 


FRONT PANEL CONTROLS 


RESONATE —- Receiver rf amplifier preselector control. Peak incoming sig- 
nal for maximum S-Meter reading. 


OFFSET — With knob pushed to the “in" position, rotation of this control 
tunes receiver approximately + 5 kHz from transmitter frequency. 
Pulling knob out disables this function and sets receiver to trans-— 
mitter frequency. 


ALC ~ With control fully clockwise, input power is limited to 200 watts, 
maximum. Rotating control counterclockwise reduces input power level 
at which ALC, and hence ALC lamp, functions. Full counterclockwise 
position reduces power to approximately one’ half. 


DRIVE — Transmitter control of power level. On CW, advance control to 
position where ALC indicator just begins to light in key-down con- 
dition. By not going beyond this setting, you are assured of proper 
keying characteristics and envelope shape. Overdrive will not in- 


crease power appreciably, but will destroy keying characteristics. 


BAND 


MAIN 
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In SSB operation, advance DRIVE control so that ALC indicator just 
begins to light on voice peaks. This is proper setting for highest 
quality audio signal. 


SWITCH - Select desired band and if on 28 MHz band, use small BAND 
Switch to select desired segment of this band. (Triton is supplied 
with crystals to cover 28.0 to 29.0 MHz.) 


TUNING KNOB — With band selected, set frequency of operation desired 
with slide rule dial denoting 100 kHz segament and dial skirt actual 
frequency. Each small division on dial skirt represents 1 kHz. Use 
white scale for bands starting with even MHz and green scale for 3.5, 
foes ana 29.5 MHZ. 


RF-CALIBRATE —- Rf gain control for receiver. For accurate S-Meter reading, 
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this control should be set fully clockwise. To minimize AGC popping 

on strong signals, and eliminate loud signal bursts between transmitted 
CW characters, the rf control and af gain should be set as follows: 
While receiving a strong signal with rf control fully clockwise, ad- 
just af gain so that volume is just a bit louder than desired. Then 
reduce volume to desired level with rf control. Once the af control 

is set, all further level adjustments should be made with the rf 
control. This method of level adjust will result in the best signal- 
to-noise-ratio and AGC performance. 


To energize the 25 kHz calibrator, pull knob out. This also de- 
creases the receiver gain by about 30 dB so that pulsed calibrator sig- 
nal is easily identified. Zero beat signal at point where calibration | 
desired. If readout on dial skirt does not correspond to the 0, 25, 

50 or 75 marking for the frequency involved, the dial skirt can be 
reset by holding the large tuning knob firmly while rotating the 
skirt portion. The skirt is fitted with a friction clutch mechanism. 


POINTER ADJUST — When calibration is made at any of the 100 kHz points, 
the slide rule dial pointer can be set to the scale marking with the 
partly protruding large adjustment knob on the bottom of the TRITON, 
located to the left of the RF-CALIBRATE knob. 


AF-POWER ON/OFF - Setting for this control is given in preceding paragraph. 


MODE 


The power switch incorporated in this control can be used to control 
an external AC power supply. It is not recommended that the switch 

be used to control the high amperage DC current. For mobile and other 
DC operation, this switch can be used to control an intermediate re- 
lay which has high current, low resistance contacts. The switch con- 
nections are brought out to pins 1 and 2 of the six pin power connec- 
tor on the rear panel. With knob pushed "In", switch contacts are 
closed. 


SWITCH - For sideband operation on the conventional sideband, set 
switch to the SB=-N (Side Band Normal) position. To operate on the 
other sideband, set switch to SB-R (Side Band Reverse) position. The 
two CW switch positions are for use when the Model 245 accessory CW 
Filter is installed. If filter is not incorporated, the TRITON, as 
shipped from the factory, will receive signals in the CW mode only 

in the CW-2 position. The transmitter will function in both CW-l 

and CW-2 positions, however. Bandwidth without the CW Filter is the 
same as in the SB-N position. 


If the CW Filter is installed, the CW-2 position provides a band- 
pass curve peaked at 750 Hz with reduced response on either side. In 
the CW-1 position, the full 150 Hz wide filter is connected into the 
circuit, which provides very sharply attenuated skirts. CW-2 should 
be used when QRM is not a factor, when tuning to a desired signal or 
when the signals on either side of the centered signal are to be moni- 
tored. CW-l will greatly attenuate signals slightly removed in fre- 
quency from 750 Hz, eliminating adjacent channel QRM, and will also 
reduce the amount of QRN and high frequency audio signals. 


The LOCK position of the MODE switch can be used to set the DRIVE 
level in CW operation, or for adjusting and checking SWR. For SWR 
checks, advance the DRIVE setting until the ALC indicator lights. 
Then read SWR on bottom meter scale. 


SIDETONE ADJUSTMENTS - The CW sidetone can be adjusted for level and pitch. 
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These two adjustments are thumbpots accessible through the round hole 
on the bottom of the TRITON. The control nearest the center of the 
unit is the level control and that closest to the right side of the 
unit the pitch control. The level, once set, is independent of the 
af control on the front panel. 


GENERAL OPERATING HINTS 


RESONATE control does not affect transmitter circuits in any way. 
Therefore it is not necessary to peak this control to work a station 
-—- just so long as received signal is readable. 


OFFSET tuning operation for receiving is indicated by the OT lamp. 
This indicator will go out during transmit, showing that offset is 
disabled while transmitting. It may be permanently disabled even 
while receiving by pulling knob out. 


In CW modes, the carrier is automatically offset by an additional 
750 Hz when transmitting. In so doing, the transmitted frequency 

is exactly the same as the received signal, (assuming OFFSET con- 
trol is in center position or defeated), when the received signal 

is tuned in to provide a 750 Hz beat note. This beat frequency 
occurs at the center of the CW Filter pass band, and is so indicated 
by a maximum S-—Meter reading. 


Although improper antenna match will not damage the TRITON, we suggest 
and SWR below 3 to 1 be achieved for maximum performance. High SWR 
Operation may demand excessive power supply currents, with possible 
“out-of=regulation" operation, or currént limit cut-out.  1tuis 
advised that if high SWR cannot be eliminated, that the ALC control 

be utilized to reduce output power to a value where supply operates 
within limits. 


In mobile operation, start the engine before turning transceiver on. 
This prevents any voltage surge caused by momentarily open voltage 
regulator contacts from being applied to the circuits. 


Provide adequate ventilation for the heat sink on the rear panel. Do 
not confine TRITON to a small volume without forced ventilation to 
circulate the cool air around the heat sink. When operating RTTY, 
SSTV or other high duty-cycle modes, it is recommended that a small 
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fan be directed on the heat sink. (The sink temperature may reach 
as high as 200° F, still within ratings, but high enough to cause 
@ serious burn if touched.) 


7.) The VFO in the TRITON, like any LC tuned oscillator, is adversely 
affected by stray ac magnetic fields cutting the coil turns. The 
oscillator output becomes frequency modulated at the line frequency, 
causing a "dirty" CW note and/or poor audio quality in SSB both in 
the receive and transmit modes. When installing the transceiver, 
locate any ac operated equipment that may generate these fields as 
far as practical from the TRITON. Power supplies, electric clocks, 
keyers, rotator control boxes are common items that may give trouble. 


Since the VFO is located front and center, the most common cause 
of FMing is placing such accessories on top of the TRITON. A check 
of the purity of a received CW signal should be made at the time of 
installation. 


8.) Due to the possibility of high voltage transients being generated 
in the output rf amplifier during band switching, changing bands 
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should not be attempted while transmitting power to the load. Either 


place transceiver in the receive mode or be certain of a "key-up" 
condition in the Cl? mode. YOU RISK THE POSSIBILITY OF DESTROYING THE 
OUTPUT TRANSISTORS IF THIS PRECAUTION IS NOT OBSERVED. 


FULL BAND TEN METER COVERAGE 


The TRITON IV as shipped from the factory has crystals installed 
which permit operation between 28.0 and 29.0 MHz. Two additional crys- 
tals are available as accessories which extend coverage to 30.0 MHz. 
Model 212 Crystal, which has an oscillating frequency of 14.990 MHz, 
provides 29.0 to 29.5 MHz coverage and Model 213 Crystal, which oscil- 
fates a@t7)5. 490 MHZ, covers 29.5 to 30:0 MHz. 


To install either or both of these crystals, remove the screws hold- 
ing the TRITON bottom plate to the sides and back panel, as well as the 
two located near the center. The speaker grill need not be removed for 
crystal installation. Slide plate back several inches and locate the 
small dual crystal socket next to the two wired-in crystals. (Front 
right side when looking down into bottom side.) 


In order to correlate band switch designations with correct fre- 
quencies, insert Model 212 (29.0—-29.5) into socket nearest the wired 
in crystals and Model 213 (29.5-30.0) into socket farthest to the right. 
Crystals will be marked with operating frequency on the side and Ten- 
Tec part number on top. 


Model Operating Freq. Coverage Bt» No« 
212 14.990 MHz Poe0 boo ..5 48009 


eL3 15.490 MHz Zeno coo 30% 0 48010 
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AN IMPORTANT MESSAGE TO ALL TRITON OWNERS 


Dear OM: 


In order for you to attain top performance from your Triton transceiver, we 
feel that you should be briefed on all new information that comes to us from 
the field regarding the installation and operation of these units. Also, 
especially in the case of new technology such as solid state no-tune rf am- 
plifiers, misconceptions sometimes arise from incomplete knowledge which re- 
sult in erroneous conclusions being drawn that the equipment is faulty, er- 
ratic or not performing to specifications. There are sufficient Tritons now 
in the field to indicate to us that there are several rather serious infor- 
mation gaps in these areas. It is the purpose of this letter to fill in 
these gaps so that you can knowledgeably approach and correct any apparenty 
improper performance characteristics of the Triton and power supply. 


There are two areas at the present time that seem to cause the most concern 
in the field, both of which pertain to the transmitter section. One is a 
matter of interpreting some of our advertising and performance claims, and 
the other is a matter of fundamental technical knowledge regarding SWR, effi- 
ciency and protective circuitry such as ALC and power supply overload pro- 
tection. 


Before presenting a detailed explanation regarding this information gap, a 
summary of ten points to be aware of when installing the Triton is given 
below. The reasons and technical background for these observations are ex- 
plained thoroughly in the paragraphs below. 


Ten Points to Observe When Installing the Triton 
1.) The Triton will give best performance when properly loaded. 


2.) Even though the output transistors are resistant to damage from improper 
loads, they will not operate satisfactorily under all load conditions. 


3.) The output transistor dissipation will increase if not properly loaded. 


4.) Reactive impedance components in the antenna are applied to the tran- 
sistors and may cause parasitic oscillations. 


5.) A given SWR reading does not tell you anything about the reactive com- 
ponents and is not accurate unless the load is a pure resistance. 


6.) A given SWR indicates one of two possible impedances. Each acts differ- 
ently on the transceiver performance. 


7.) The most efficient operating point is when the load is 50-75 ohms, re- 
sistive. 


8.) The ALC light is not an indication of the input power, but the output 
power. It may not light even though the power supply is delivering~ 
enough current to trip the breaker. 


9.) If the breaker repeatedly trips, it is an indication that the load is 
enough removed from optimum so as to cause high transistor dissipation. 


10.) It is possible for the power supply regulator to drop out of regulation 
just prior to its tripping the breaker. Under these conditions, hum 
modulation will appear on the transmitted signal. With proper load the 
Triton current drain will be considerably below the tripping point, so 
no hum should appear when operating properly. 


On the Matter of Advertising and Performance Claims 


Our literature makes the statement that the Triton will not be damaged from 
off-resonance operation or when using the wrong antenna, or even with no an- 
tenna or one that is short circuited. Notice that we do not say that it will 
perform to specifications under these conditions, or that it may not go into 
parasitic oscillation. 


Indications from some owners are that this is the interpretation sometimes 
given to our statements. In order to meet our published specifications, 
the antenna impedance should be between 50 and 75 ohms. However, satis- 
factory operation may be attained in many cases with antennas giving as much 
as 3 to 1 SWR. It-all depends on the nature of the impedance and how it re- 
lates to the ten points of observation listed above. In the technical dis- 
cussion below, you will be given the symptoms to look out for which indicate 
that the antenna match needs improving. 


Technical Facts of Life 


Although vacuum tubes and transistors both can be made to amplify rf power, 
there are some fundamental differences in how this is accomplished. We are 
all familiar with vacuum tube principles, but not with those of transistors. 
A better understanding of what we can expect under various operating condi- 
tions will aid in recognizing correct or incorrect performance. 


1.) Broadband vs Resonant Tanks - Almost all tube circuits use resonant 
tanks in the plate circuit. The Triton uses a broadband system. In 
class AB operation these two approaches act similarily without drive 
being applied. The idle current is relatively low and within the 
device dissipation rating, even with load impedance variations from 
open to short circuit. 


However, with drive applied, the two act very differently. In the 
case of tubes, the dissipation within the tube depends on both the 
tuning of the tank and the load applied. If the tank is resonated, 
and the load is very light, the internal power dissipated is quite 
small, as indicated by the null which reduces plate current almost to 
the level with no drive. Out of resonance, the plate current and 
hence dissipation increases rapidly and may damage the tube from over- 
heating. In resonance, as the load is increased, the null becomes 
more shallow at a higher plate current, as a result of the power be- 
ing delivered to the load. As-.the tank is tuned to resonance, the 
load impedance, which is usually on the order of 50 ohms, is trans- 
formed to a relatively high impedance of several thousand ohms to 
match the plate circuit impedance. Slight load reactive components-- 
either capacitive or inductive--can usually be balanced out in the 
tank resonating function. 
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With transistors, drive applied and no load, there is no resonant 
high impedance to limit the collector current, and so power is 
poured into the circuit (much as the out-of-resonance tank condi- 
tion). Since there is no load power, all has to be dissipated in 
the transistor. So, even with no load, the power supply circuit 
breaker may trip. The broad-band transformer system used with 
transistors transforms the 50 ohm load impedance not higher, but 
much lower (in the order of 4 or 5 ohms) to match the transistor 
Output impedance. Since this transformation is fixed in design, 
any reactive component in the load impedance is applied in a trans- 
formed way to the collector circuit. Certain reactances at this 
point, especially inductive, give rise to parasitic oscillation. 

To correct for this, the antenna impedance should be changed to re- 
move this reactance, or a matching network should be inserted be- 
tween antenna and transceiver. It is important to remember that 
any antenna changes its impedance with frequency, so one that re- 
sonates well at one end of the band may well cause oscillations or 
trip the circuit breaker on the other end. If entire band operation 
is desired, especially on 80 and 40 meters, the adjustable matching 
network approach would be the. better choice, rather than try to make 
the antenna behave over the entire band on a cut-and-try basis. 


A final point to bring out regarding broadband vs tank systems is 
that there is a limit to the amount of current you can draw from an 
emitting filament and this saturation current will limit the amount 
of power drawn from the supply. In the case of transistors, where 
the collector internal impedance is only a fraction of an ohm, ex- 
tremely high currents can be demanded of ‘the power supply, espe- 
Cially with mismatched loads well below 50 ohms. A fuse is pro- 
vided on the Triton for protection when operating from a power 
source that is not limited, and our power supplies have current 
limiting circuits. 


SWR - Two Kinds - The standing wave ratio is a direct measure of the 
ratio between two impedances, i.e. an SWR of 3 to 1 tells us that 

one impedance is three times the other. Therefore, the unknown im- 
pedance can be either three times as large or three times as small 

as the known one. If the desired impedance that the transceiver 
wants to see is 50 ohms, a SWR of 3 to 1 on the line may mean a load 
impedance of either 150 ohms or one of 17 ohms. If it is 150 ohms, 
the transmitter will act differently than if it is 17. In the first 
case, the power demanded from the supply will be much lower, and will 
not be large enough to trip the Supply. In the second case, even 
though the SWR meter reads the same, the supply may repeatedly trip 
out. The SWR reading gives no indication of reactive components, nor 
can it separate the resistive from the reactive components. It is 
calibrated with a pure resistive load and therefore has its greatest 
accuracy with pure resistive loads. The SWR bridge only should be 
used as an indicator when attempting to adjust the antenna system to 
a pure 50 ohm resistive impedance. 


Efficiency - Since transistor amplifiers have a very low value of 
output impedance, they act more or less as a constant voltage source. 
That is, the rf output voltage tends to remain at a fixed value re- 
gardless of the load impedance. Hence, the output power will vary 
depending on the value of load and increase as the load impedance 
goes down. It can be seen that a 3 to 1 SWR on the low side of 50 
ohms will ask the amplifier to deliver much more power than a 3 to l 
SWR on the high side. Since the amplifier does have a finite value 
of output impedance, the amount of power delivered to the load with 
respect to the amount dissipated in the transistor, and hence the 
efficiency, will change with load. Unless the load is near the de- 
sign value, the transistors will heat up unnecessarily without de- 
livering any more power to the antenna. 
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4.) Protective Circuitry and ALC - ALC serves three major functions. It 
assures the maximum power from the transmitter without the careful 


adjustment of the input drive, it prevents the amplifier from being 
overdriven into the non-linear, distortion producing, operating area 
and it serves as a power limiting device which protects the output 
transistors. It does the first two very well, but the third only 
partially. To absolutely protect the system, we add the current 
limiting circuitry to the power supply. 


The ALC system in the Triton senses the power output and adjusts 
drive accordingly. Note that it does not sense power into the final. 
Therefore, some load conditions may exist where the ALC system will 
not limit the transistor dissipation. One instance is where there 
is a highly reactive load. It is not possible to make a reactive 
load absorb power, so the ALC light will not go on, even though high 
power is being supplied to the final in the way of internal dissi- 
pation. Under these conditions the power supply protective circuits 
take over and trip the breaker. So it is very possible that the 
breaker will repeatedly trip without the ALC light going on. If this 
eccures, it indicates a change in the antenna system or matching 
network is needed. 


A final comment regarding this situation--when the breaker in the 
power supply trips, the amount of current drawn from the supply may 
be high enough to cause the supply to drop out of regulation... espe- 
cially with low line voltages. Under these conditions the Triton 
output may become hum modulated, and this is sometimes heard from the 
speaker. The output light on the power supply will also start to dim 
a bit. This condition should be rectified by antenna and/or matching 
changes since the emitted quality of the signal will be poor. (Where 
as the breaker will trip in the LOCK position, it probably will not 
with CW or SSB, even though the regulator drops out and produces poor 
quality signals.) 


If the above precautions are observed, we are sure that you will be more than 
delighted with the performance of your Triton. 


Recommended Reading 


1.) ARRL Antenna Handbook 
2.) Antenna Handbook, Ken Glanzer, Cowan Publishing Co. 
3.) WS8NWU Teeter Totter Tuners, Schultz, CQ Feb. '69. Page 27 
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Dear OM: 


Enclosed please find your TRITON IV Owner's Manual. In it you will 
find complete operating and service information. 


In the several months that the TRITON IV has been in production, only 
two minor modifications have been made. You may or may not deem them 
important enough for you to incorporate into your transceiver, but they 
are given here for your information. 


First Modification - Lowering Value of Regulated Voltage (SN 800 to 
aDPLOX = 10770) 


The regulated voltage from the integrated circuit regulator IC-l 
on CONTROL BOARD 80280 was originally designed to be 9.0 volts. [In 
some cases, whére the TRITON is powered from a storage battery with less 
than full charge, the regulator tended to drop out of regulation under 
load, due to the battery voltage dropping. This may cause FMing in a 
SSB transmission, or a slight chirp in CW. To correct this, the value 
of voltage was lowered to approximately 8.0 by changing the value of 
R24 on the CONTROL BOARD from 1 K to 2.2 K. Referring to the photo- 
graph on page 3-36, the resistor in question is the one between the re- 
sistor mounted on end and the 270 ohm horizontal resistor to the right 
er 1C-1. 


Because of this change, the voltages read at the +REG terminals of 
the VFO, CONTROL BOARD and IF-AGC assemblies will be 8.0 volts. 


Second Modification - Changing RF Control Characteristics (SN 800 to 
approx. 1145) 


On page 2-9, Operating Hint 11 tells of a method to overcome pos- 
sible receiver front-end overload in the presence of strong signals. 
Although this method is effective, an improvement in the cross-modulation 
characteristics of the transceiver can be achieved with this modification. 
It results in the rf amplifier gain being reduced at a faster rate as the 
RF control is turned CCW than before as compared to the reduction in the 
i-f gain with the same control. 


The modification consists of adding one resistor and a zener diode to 
the main chassis assembly, the change in value of one resistor already on 
the chassis and re-wiring of the center pin on the CRYSTAL CALIBRATOR 
socket to gain a tie point. Materials needed are readily obtained from 
any parts distributor, but should you not be able to obtain them, we will 
send them to you on request. When writing, please include your Serial 
NWomber:. Parts needed are: 1.-.2.2 K, 1/2. w resistor; _1.-.33 K, 1/2 w 
resistor; 1 - 8.2 volt zener diode (1N756A, 1N5734A or equiv.) “one 
ft. hook-up wire. 


1.) Referring to Page 3-6, locate and remove aluminum rack plate over 
the R.F. AMP assembly. It is held in place with four screws. Do not 


rotate slugs or otherwise move them from their settings. 


2.) Locate bare jumper wire on R.F. AMP. assembly, just over Ql in 
photograph on page 3-9. Clip this wire in two places and remove piece. 


3.)  Re-assemble rack cover plate. Turn TRITON over and remove 
bottom plate. 


4.) Locate CRYSTAL CALIBRATOR assembly. Remove three screws holding 
assembly in chassis and unplug from socket. 


5.) Solder one end of 2.2 K resistor to terminal with green wire 
(DEFEAT), and the other resistor lead to unused terminal next to it. 


6.) With diagonal cutters, clip off the bottom part of center ter- 
minal pin on CRYSTAL CALIBRATOR assembly. Cut should be made as close 
to PC board as possible so that when assembly is re-inserted into socket, 
pin stub does not contact socket lug. (This terminal is marked +12 on 
calibrator schematic, but is unused because a second +12 terminal on this 
assembly is actually used.) 


7.) Solder one end of approximately one foot of hook-up wire to lug 
with only the 2.2 K resistor lead. Dress lead toward front of unit to 
RF. control Location. 


8.) Reinstall calibrator assembly. 


9.) Locate the three lug terminal strip mounted on front sub-panel 
near the RF control. The strip is visible through cutout in the bottom 
as shown on page 3-7. 


10.) Remove white wire from the lug nearest the RF control and solder 
it to the left lug of the control -- the lug with blue striped white lead 
already in place. 


ll.) Remove the 10 K resistor from right control lug and ground lug of 
terminal. strip. and replace it with.a 33. K resistor. 


12.) Install a 8.2 ‘volt zener diode (1N756A, 1N5734A or equiv.) from 
left. lug on the terminal strip to center lug. Diode‘ cathode, which is 
indicated with a band, goes to the left lug and anode lead to center lug. 


13.) Solder free end of the hook-up wire from calibrator assembly to 
center lug of the terminal strip. 


14139 Re~assemble the transceiver. 


Pt. No. 74063 GENERAL INSTRUCTIONS 
TEN-TEC TRITON IV ACCESSORIES 


Service Note SN-1-540 


When using TRITON IV accessories that plug into the ACCESSORIES socket on 


‘the rear panel of the unit, several procedures should be followed, especially 


when more than one accessory are used in the station set-up. The order in 
which the accessories are serially connected, and the required jumpers and 
their location, be it on a dummy plug or in one of the cable connectors, are 
outlined below for all possible combinations. Accessories requiring these pro- 
cedures are: 


Model 240 One-Sixty Converter 
Model 241 Crystal Oscillator 
Model 242 External VFO 

Model 244 Digital Readout 


In order to simplify these procedures and instructions, it is recommended 
that the VFO modification detailed below be made, even though the external VFO, 
Model 242, is not incorporated at this time. This modification will not affect 
the operation of any other accessory, provided that the jumpers in the acces- 
sories used are changed to agree with the information given in this Service 


Note. TRITON IVs with Serial Numbers greater than 1400 already have this mod- 


ification. 


VFO MODIFICATION 


This modification is necessary when using the external VFO, Model 242, so 
that the instant break-in feature of the TRITON system is maintained. Even 
though Model 242 may not be used at this time, performing the modification now 
will eliminate further alterations to the jumper positions in the future, and 
will bring TRITONs with S.N. below 1400 up to present day status. Modified units 
should be so noted by applying the adhesive label supplied to the TRITON rear 


panel near the ACCESSORIES socket. 
1.) Remove top and bottom plates from TRITON IV. 


2.) Remove SSB GEN. assembly, 80282, and bend fibre insulator up to ex- 
pose cables underneath. 


3.) Unsolder the three red wires that are attached to the thru-terminal 
on the right top side of the VFO compartment. This terminal is the 
one farthest to the rear of the TRITON and is the +12 volt line. 


4.) Locate the one red wire that runs to the 47 ohm resistor on the term- 
inal strip near the meter lamp. Clip this wire from the resistor. 


5.) Work the remaining two wires back through the harness ties to where 
they emerge from under the CONTROL BOARD assembly. 


6.) Twist these two leads and dress them to the 47 ohm resistor lug 
just mentioned. Solder. 


7.) Unsolder the orange lead from the center VFO thru-terminal and re- 
solder it to the one that had the three red leads. (This lead goes 
to pin 5 of the ACCESSORIES socket.) 


8.) Take the discarded red lead and solder it between the center thru- 
terminal on the VFO compartment and the second terminal lug from the 
right on the front PC socket for the SSB GEN. assembly. This lug is 
the + regulated line and should already have an orange and a white 


lead in place. 


9.) Lay fibre insulator back down and replace SSB GEN. assembly. 
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10.) Remove top plate of VFO compartment. 


11.) Locate and remove red wire running from rear thru-terminal to PC 
assembly inside of compartment. 


12.) Solder one millihenry choke between these two points. Replace top 
and turn TRITON over. 


13.) In bottom section of VFO compartment locate and unsolder white wire 
going to wafer switch mounted on rear inside compartment surface. 


14.) Resolder this lead to the solder dot on the center switch wafer 
immediately opposite the lug just vacated. In other words, transfer 
this lead from the rear wafer to the corresponding lug of the center 
wafer. 


15.) With a piece of bare hook-up wire about 3/4" long, jumper the vacated 
lug on the rear wafer to either adjacent lug with green leads al- 
ready attached. Turn TRITON right side up. 


Due to the added current drain through pin 2 of the ACCESSOPIFS socket 
several accessories are used, the voltage drop and power loss of Ll, the 


small choke in series with the +l2volt line may become excessive. The follow- 
ing steps rewire the circuit so that pin 2 of the socket goes directly to the 
power supply line instead of through Ll. 


NOTE: 


16.) Locate the red lead going from pin 2 of the ACCESSORIES socket to 
the top lug of the four lug terminal strip mounted on the chassis 
side near the socket. Unsolder only this lead at the terminal lug 


location. 

17.)  Resolder this lead to the fuse post body terminal, the one with the 
heavy red lead going to the final amplifier assembly. 

18.) Again referring to pin 2 of the ACCESSORIES socket, locate the sec~ 
ond red lead soldered to it -- the one going through the chassis 


grommet to the bottom side of the chassis. Unsolder only this: lead 
from pin 2 and feed it back through the cable tie to gain additional 
free length. 


19.) Re-route the lead under the socket to the top lug of the terminal 
strip and solder. 


20.) Replace top and bottom plates. Affix label noting mod. change to 
rear panel. 


21.) If dummy plug for socket has jumper between pins 4 and 5, remove 
and jumper pins 2 and 5. 


To determine whether an existing TRITON IV has the VFO modification, 
slide back the top plate and note the wires going to the VFO thru- 
terminals. If a single orange lead is connected to the rear-most ter- 
minal, the modification has been made. If there are three red wires 
at this terminal, the modification has not been made. 


IT IS VERY IMPORTANT FOR PROPER VFO OPERATION THAT PINS 4 AND 5 OF DUMMY PLUG 
BE JUMPERED IF MODIFICATION IS NOT INCORPORATED AND PINS 2 AND 5 IF MODIFICAT- 
ION IS MADE. FAILURE TO COMPLY WILL RESULT IN UNSTABLE VFO PERFORMANCE. 


able 


INTERCONNECTING ACCESSORIES 


The table below shows all possible accessory combinations that are work- 
as a system, the jumpers required and their location. When two or three 


accessories are used together, serially connect them in the same order as 
listed. Models 241 and 242 and Models 241 and 244 cannot be used together. 
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SYSTEM JUMPERS LOCATION LOCATION OF 
REQUIRED OF JUMPERS DUMMY PLUG 


TRITON alone 2etono™™ Dummy Plug TRITON 


ee 
TRITON to 5 Dummy Plug Model 240 
Model 240 Girt, tO © 
. Saas 
mee 


ca 
6 ie) 7/ Dummy Plug Model 242 


24 de Pinge << Not Used 


we 
Pe: 


malay Ch see) Sy) aks modificat- 


Co-ax to Pin 6 


Iscuneys! eke) 
Co-ax to Pin 8 


Model 241 


TRITON to 


Model 242 VFO Mod. Required 


TRITON to 244 Plug 


Model 244 
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ammen! 
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TRITON to 241 Plug ** 


Model 240 
Model 241 


fon) 
ct 
Oo 

x 


VFO Mod. Required 


TRITON to 
Model 240 
Model 242 


TRITON to 
Model 240 
Model 244 


ct 
~~ 
ct 


VFO Mod. Required 


TRITON to 
Model 242 


Model 244 Co-ax to Pin 6 


VFO Mod. Required 
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TRITON to 
Model 240 
Model 242 
Model 244 


Co-ax to Pin 6 


% soil 2 eo S aye Ware modification has been made. 
ion has not been made. 


** Other wires and/or cables may be connected to pins 6, 7 and 8 which should 


not be changed. 
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IMPROVING THE DYNAMIC RANGE OF THE MODEL 540/544 
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Modifications to be performed on the TX/RX-MIXER BOARD 80287 


Component 


C2 
R2 
R6 
R7 
R3 


C20 


Old Value 


100 ohms 
470 ohms 
470 ohms 


2.2K ohms 


New Value or 
Action To Be Taken 
oe OSS eRLaken 


REMOVE 

150 ohms 
1500 ohms 
820 ohms 
10K ohms 


REMOVE 


os eMeter calibration will be Slightly, low, “but sensitivity will 


not be impaired. 
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Tos, Ali TRITON . Owners 


"Subject: “Zero beating TRITON IV tc incoming “Ww signal, A modification that you 
$ “may want to make. Ss a Aen 


4 


ee to accomplish a given objective. A 4 


Many times there is more than 42 
eiver on CW ao. Shar. the. tranem sted ate nal 


in point is the method of tuning a tx 
is oO8 the. Same. frequency asthe incoming 


Q 


nemitter and receiver ypite are asee “‘$t is an 

vn of the transmitter On and match ‘both car- 
vers, this is an impossibility because both | 
, having some portions common te both. It 
easons. First, the incoming signal, to .be 
point so that an audible signal’ is” produced: 
r is used to develope the SSB: signal » ‘for both 
transmitter and receiver {where the carrier frequency is well down ore gide of the 
passband . characteristic), it is necessary to shift the CW carrier Wp this skirt so 
that itis. well within the filter pass} ; Te hee on 


= in ‘btn Cane where separate t 
easy matter to turn the exciter pe 
.Yiers in the receiver. With tran 
sections cannot function si ipamean: 
wouldn't be: a problem except for t 
heard,. must be tuned off the zero b 
Second, when a single crystal fiite 


Bariy: model ssB/cw transceivers Ribas to take into account these factors, 
ang-the "leap-frogging" phenomenon was prevalent. Offset or incremental tuning 

_ i=, golwed this problem, but the method of tuning in the station to the. desited beat | 

~ 8 note Varied, depending on the scheme of developing the cw. ‘carrier ‘used. ‘En TRITON, 

SS ae ‘@hift the 9 MHz carrier generator 750 Hz up into the passband of th the filter when 2: 

Sorbent nage ‘CW; and back down to the skirt when receiving, “Lf we didine 

3 the skirt, the - received signal would have audible beats) on either. ‘side of ‘the sero 

Condition that not only causes confusion when Se ne eS as to” 


Ar ‘ihterferring: “atation may be on eithe®' 6: : 
: With: this’ scheme, the transmitter will be Notts cha inoontng. freq 
“uen¢y whenever: the received signal is set to a 750 Hz beat; ded that no rec-” 

eiver offset is. involved. If it is, no telling what the transmitted EPETORACY | is. 


= "Po make eettind: of the beat to 750 Hz easier, we- designed our ‘Model: 245 .cW° 

filter to-fiave a passband centered at 750 Hz. Therefore; when the .S-meter is peak-~.. 
ed on the incoming signal, and OFFSET is disabled or centered, the: transmitter freq~ 
vency will be on target. For the purist who really wants to. get exactly -On * frequency, 
there is still a judgement necessary. The CW filter haa some ban “where. ‘the. © 
pie abe peak is not well defined, or the OFFSET, if engaged,» ‘may not. Fe! ‘set exactly. 
..te the center position. For these fellows, we have a modification that: will per= 
: mit exact setting of the transmitter. We do not intend to. incorporate ‘thie. chan 
into our production units, however, since there ig a slight sacrificé i control | 

- €lexibility in another area. It is purely a matter of choice. ee 


The modification is simple and requires the addition ‘ee only. « 
~ When install«~}) | the OFFSET control will retain. its normal’ function 4 
-. CW when engaged, but when the knob is. pulled out, and ‘only when~ “the MODE. ‘switch. AB 
in the CW positions, the 9 MHz carrier generator willbe shifted into: the passband 
glean rete} ving: We the same. oe H2 thateit 18 when. cranems tttads ‘with this shift, 
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beat easily. And, because this shift is now Sohesks 
dies the transmitted frequency will be as close 
© point. {then using 


1 ¥E 
ble receiver offset error, sini 
hese conditions.) 


2.} Remove all screw 
3. and snap-do wn 


m plate excapt those hoiding the speaker bezel 
L ca 
that is necessary. 


n then be slid back several inches -- all 


3.} Remove CONTROL BOARD. 
and with front panel 
side of the unit. 


front Of youvsoithat it.is upr 
BOARD should then be to the ri 
that sockets are exposed. 


4.) Clip one lead cf a 10 K resistor to 3/8" length and solder this lead.to the 
third lug from the left on the CONTROL BOARD socket nearest to you. This 
lug should already have a solid grey and a grey/white stripped dead. = 


5.) Clip the remaining resistor lead to 1/4" and solder a LOR tengtn, of hook-up 
wire to it, 


6.) Using a 1" length of 1/8" diameter plastic tuBing (plastic soda straw is OX), 
slide it over free end of wire and all the way over resistor and solder 
splice. Dress resistor down to chassis and free.end of wire through hole 
in chassis under panel meter, and over to MODE shitecn location. 


“2 7. Replace CONTROL BOARD. f 7 
- @.). Locate small transistor wired to lugs on rear deck of MODE switch. Note 

. ... that there is a 19K vesistor soldered to center (base) lead. Trim any ex= 
cess. length from hook-up wire, strip end 1/8" and tack solder it to this AS 
junction.. It is suggested that the wire be soldered to the resistor portion 

of the lead and not to the transistor lead. ans 


9.). Slide back bottom plate and insert screws, 


NOTE:.. This modification in no way affects the operation of the TRITON Iv on side- 

fas band. The normal tuning procedure is to tune in the station for the most 

natural tone quality with OFFSET either centered or.off. ; . The transmitter _ 

will then be on the same frequency. HOWEVER, be aware that: if you tune a Ow. : 

ie / signal in the SB-N position, or a sideband signal in the CW-2 position, the 62 
> au, £uning system reverts to the normal TRITON system in. the first case, and is 
c ~ pot. correct. in the second. If cross mode poste sone are used, make sure that: 

"control is engaged. 
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‘Veif ALTERING THE AGC IN THE 540/544 


TEN-TEC inc 


HIGHWAY 411 EAST SEVIERVILLE, TENNESSEE 37862 (615) 453-7172 


Q3 

Q4 

Q5 
D4 

R20 
S-METER i 
D6 D7 Q6 a 
80279 IF-AGC BOARD 
CE22 


DECREASE RELEASE TIME: reduce value of C 22 on 


IF BOARD 80279 to 2.2 or 3.3 
ufd 


ON/OFF CONTROL OF AGC: install a Single pole, single 
throw switch across C22 
“to (ground 
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ATTENUATING VHF INTERFERENCE IN MODEL 540/544 
——— en a eee LS, 


Connect a .001 ufd capacitor from PINS 1,2,6,7 of IC-l to ground as 
indicated, All wiring to be done beneath board. 


| RO 
| x 8 c's 
. « MPS 3699 
| Su 8 
GND “ S 3 
IN 1 ; « Wy 3 
: I ® 
Av0b,» sv 
Tan y x Di, Ds, Ds % V3 
{ Ny ¢ “FR 5062-3979 (CY = 
FIZ 6 2 a @ 
y Neier =) fs naked 
GNO Cer IME Yt J 
bs ~ ~ 4 
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< rs ¢is ) 3 
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| xy oe : N : eas), ME a rs , | 
g Z & 3 . ct) Cer $.7 ar 
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| é é a0 5 $3 a are ce | 
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J MPS GSI4 é iB ace 
| 2o2 72K Vi | 
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fee “8 | 
Pus Wewa FkOm TOP OF Beskp | 4h -Wee G0277.... 
DI Ti D2 Q2 D3 T2 
Qi 
D5 
Q4 
Q5 
D4 
R20 
S-METER 
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SEVIERVILLE TENNESSEE 37862 


TN-2-540 
PARTS Subject: FSK into Model 540/544 


SHNEILIL IOC) Ie sereslial jexehe 
mercury wetted (fast) contact relay: CLARE #HGSR51111Mg¢ 
small diode 


PROCEDURE 


1.) Remove top cover of 540/544 and locate CONTROL BOARD. 


NM 


-) Mount relay vertically on panel behind CONTROL BOARD. 


3.) Mount trim pot for easy access to COMMON terminal of relay and connect in 
series to ground. 


4.) Solder wire to junction of R15 and R16 and connect to either NO or NC 
contact of relay. 


5.) Connect one side (+) of relay coil to +12 VDC on CONTROL BOARD. Opposite 
coil terminal is the FSK line which is brought to unused phono jack on 
rear apron of 540/544. Any unused phono jack on the rear apron may be 
disconnected and used as the new FSK jack. 


6.) Connect small diode across the relay coil terminals, cathode to +12 VDC. 


ADJUSTMENT 


To adjust for proper 170 Hz shift, obtain frequency counter and connect to 

TX VFO output found at Pin 6 of the rear panel ACCESSORY socket. Place front 
panel MODE switch on LOCK. With FSK line ungrounded, note VFO frequency. Now, 
ground FSK line and adjust trim pot for 170 Hz offset. 


For your convenience, install a RX/TX switch DPDT on rear apron of AKB-1 keyboard. 


OPERATION 


For FSK RTTY operation, place MODE switch of 540/544 in CW mode. In the receive 
position, the normal OFFSET function will be inoperative. In the transmit posi- 
tion, the carrier will be turned on with capability of FSK RTTY operation. If 
shift is in wrong direction for band in use, connect wire from junction of R15 
and R16 on CONTROL BOARD to opposite relay terminal (NO/NC), or simply 

enable the REVERSE SHIFT switch on AKB-1] keyboard. 


Lh) R15-R16 Junction 


1N918, 1N4148 


540/544 
FSK Ao key Jack 
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TEN-TEC we 


HIGHWAY 411 ESST SEVIERVILLE, TENNESSEE 37862 (615) 453-7172 


Ql 
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Q4 


Q5 
D4 
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8302/9 LE AGC] BOARD 


DECREASE RELEASE TIME: reduce value of C 22 on 
PEM bOARDESGOZO tOn2 «2 Or 3:3 
ez! 


ON/OFF CONTROL OF AGC: install a sigle pole, single 
EhHLOWMSWLEChaacross Co 22 
to ground 
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